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ABSTRACT. Ingtitutions and organizations are considered key elements for the successful management
of natural resources. However, much of thework in thisfield hasfocused mainly on regulations. This paper
identifies other factors, i.e., normative, cultural-cognitive, and psychological, affecting institutional
performance, management, and feedback. Using the case of Zanzibar, Tanzania, it is illustrated through
theanalysisof theBwana Dikos, which arepublic officialsplacedinvillagesand landing sitesfor monitoring
purposes, how a well-designed organization and clear regulations might be necessary, but not sufficient,
to achieve successful management. Through triangul ation of interviews, document reviews, and participant
observation, it was found that four dilemmas, i.e., kinship, loyalty, poverty, and control, interfered with
ingtitutional performance, thereby decreasing efficiency. Poverty was the main driving factor explaining
the Bwana Diko’s performance, but loyalty elements crosscut the other dilemmas as well. Psychological
aspects were important and deserve further research. The control dilemma refers to the institutional
mismatches in spatial and cognitive terms. Lack of institutional replication at the proper spatial scales
negatively affected the resilience of the whole institutional setting. Furthermore, the importance of
embeddedness, coproduction, and windows of opportunities to improve the institutional setting and the
poverty condition of the Bwana Diko is discussed. This paper shows that a broad view of ingtitutions is
urgently needed to understand the complexity of social-ecological systems, achieve sustainability goals,
tackle development, and meet our fundamental challenge, poverty alleviation.
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INTRODUCTION

Itishardly controversial that institutions associated
with natural resourcesarekey factorsfor thesuccess
or failure of management alternatives (Ostrom
1990, Berkes and Folke 1998, Agrawa 2001,
Holling 2001, Y oung 2002). It has been argued that
ingtitutions and/or organizations nested in
multilevels of governance constitute a desirable
structure to address natural resource management
problems associated with common-pool resource
situations (e.g., Ostrom 1990, Folke 1998, Holling
2001, Berkes 2002, Y oung 2002). Monitoring is a
crucial element for management (e.g., Ostrom 1990,
Berkes and Folke 1998, Danielsen et al. 2005), and
constant information flows are needed to facilitate
management and respond to change when needed
(e.g., Berkes and Folke 1998, Anderies and
Norberg, in press). Moreover, institutions
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associated with management of natural resources
are not only linked to the ecosystem itself, but are
embedded inthecombined social-ecol ogical system
(SES), thus affecting and being affected by social
and cultural institutions, human relationships, and
theresourceitself. Institutionsarenot ssimply related
to resource management, but belong to the
governance sphere (Dietz et a. 2003, Kooiman and
Bavinck 2005).

Recent efforts addressing institutions for natural
resource management have pointed out the need to
include ecosystem dynamics (Folke et al. 1998,
Brown 2003), consider nonequilibrium solutions
(Anderies et al. 2004), introduce complexity and
diversity approaches (Cumming and Norberg,
personal communication), design flexible and open
Institutions and multilevel governance systems (e.
g., Dietzet al. 2003), and to move beyond regul ative
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elementsof institutionsinto normative and cultural-
cognitive ones (Jentoft 2004, de la Torre-Castro
2006). It is in this recent effort that this work
belongs.

In this study, | address the role of the beach
recorders, hereafter Bwana Dikos, for marine
resource management in Zanzibar, Tanzania
Bwana Dikos are public officials placed in coastal
villages or landing sites, constituting alink and an
intersection point between the social and ecological
parts of the SES in Zanzibar, aswell asthe vertical
and horizontal links of the organizational structure
(Berkes 2002, Young 2002). The objective is to
highlight, identify, and discuss problems linked to
the Bwana Diko's role and functions, and how the
difficultiesthat the recordersfacein their everyday
praxis, in turn, affect management performance.
Through the dilemmas of the Bwana Diko,> |
illustrate the importance of normative and cultural -
cognitive elements of institutions normally not
addressed when dealing with common-pool
resources. Most studies on common-pool resources
have focused on rulesin use (Imperia and Yandle
2005) or access, regulations, rights, and control over
resources (Berkes 2005), and even in developing
countries, most studies have followed rational
choice approaches and institutional economics
(Ostrom et al. 1993).

Here, | will present thedilemmasof theBwanaDiko,
highlighting the normative and cultural elements of
institutions (Scott 2001), and relate the dilemmasto
the issue of organizational structure and associated
ingtitutions. | will briefly discuss the relevance of
the embeddednessof public officialsinwider social
relationships (Evans 1996, discussed in Harriss
2002) for development. Ostrom (1996) addresses,
in similar terms, coproduction, i.e., “coproduction
implies that citizens can play an active role in
producing public goods and services of
consequence to them.” | will briefly address
vulnerability and decrease of resilience as a
consequence of the lack of institutional replication.

My man argument is that a clear, nested
organizational structure and well-established
regulations might be necessary but not sufficient
conditions for the *“well” functioning and
performanceof theentireinstitutional setting. Using
a particular institution, | argue that normative and
cultural-cognitive institutional elements, cognitive
capacities, psychological processes, and wider
socia and political contextsarefactorsaffectingthe
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entire institutional dynamics and the governance
system.

METHOD

The essay is based on triangulation of interviews,
analysisof documents, and participant observation.
Data and materials were collected during a total of
six field trips to Zanzibar, varying in duration
between 1/2 to 3 mo, during 2002-2005.
Semistructured interviews at different occasions
were held with fishermen (N = 37-48), seaweed
farmers (N = 22-25), key informants (N = 15) and
managers (N = 20) from the different ministries,
especialy the Department of Fisheries and Marine
Resources (DFMR). Interviews with fisherman
wereheldin Swahili using atranslator, wherasthose
with managers took place in English. A
comprehensive review of policy documents,
legidlation, and the historical files of the DFMR
were done from 1992 to the present. Relevant
informationwasal so gathered during aparticipatory
workshop held in Chwaka Bay, Zanzibar in 2004.
About 100 people participated, including local
fishermen and seaweed farmers, key informants,
main government representatives, and scientists
from Tanzania, the East African region, and Europe
(delaTorre-Castro and Jiddawi 2005).

I livedinthevillages and had daily contact with the
Bwana Dikos. Formal and informal situationswere
shared. The forma dSituations were during
interviews (N =10, semistructured interviews) and
workshop participation. | was also involved with
the Bwana Dikos in collecting fish datain the local
markets, thus having formal working meetings. We
also had numerous informal talks and gatherings.
During al thefieldtrips, the participant observation
method was used.

The information gathered was further analyzed and
interpreted from an institutional perspective,
focusing on the role of the Bwana Dikos in the
organizational structure in Zanzibar, and the
possible consequences for fisheries management.
The analyses were done from the individual level
to the whole organizational structure, focusing on
Unguja, the largest idand in the Zanzibar
archipelago.
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RESULTS

Zanzibar nested organization for marine
resour ce management

Zanzibar isan archipelago situated on the east coast
of Tanzania, and together with the mainland forms
the United Republic of Tanzania (URT). The URT
is a unitary state, but Zanzibar has autonomy in
nonunion matters including the management of
marine resources. Union matters are mainly related
to the Constitution, foreign affairs, defense,
security, citizenship, etc. (Constitution of the URT
1977). The Revolutionary Government of Zanzibar
withitsdifferent ministriesgovernsthelslands. The
Ministry of Agriculture, Livestock, and Environment
(MALE) is dituated at the highest level of
organization in Zanzibar, followed by the
Department of Fisheries and Marine Resources
(Swahili: “ldara ya uvuvi na mazao ya baharini”),
which deals with the management of all marine
resources (DFMR 2005). At the district council
level, the district fisheries office collaborates with
the constituencies, wards, and “Shehias” The
Shehiais the lowest local governance level, and is
appointed by and accountable only to the
Revolutionary Government and the respective
villages and landing sites under its jurisdiction. At
the next level, i.e., the local scale of avillage and/
or a fish landing site, the Bwana Diko is the
responsible institution (Fig. 1).

Although natural resource management issues are
not considered a wunion matter, there is
communi cation and coordination with themainland
and a common agreement trying to reach
harmonization on organizational structures and
management approaches, mainly in terms of deep-
sea fishing affecting the Exclusive Economic Zone
(EEZ). The nested organizational design in
Zanzibar has been considered successful and
desirable for the URT (e.g., Ruitenbeek et al. 2005,
DFMR Director 2005, personal communication).

The regulative institutions are defined by a set of
laws, Acts, and policy documents. In Zanzibar, the
most important are the Fisheries Act of 1988, the
Fisheries Law of 1993, the newly revised Fisheries
Act of 2005, not yet passed, and a policy document
providing guidelines for fisheries. In general,
fisheriesin Zanzibar are diverse, e.g., type of gears,
fishing techniques, and habitat use, and mainly
artisanal, i.e., performed close to the shore and with
relatively low technology. Foreign vessels are
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licensed for Exclusive Economic Zone operation.
In the artisana fisheries sector, the primary
management strategies include gear restriction,
marine protected areas, and limitation of fishing
techniques. Monitoring and communication is
carried out by a number of public officials placed
in the different villages or landing sites, known as
beach recorders, Bwana Dikosin Swahili.

The Bwana Diko institution

In the organizational structure (Fig. 1), Bwana
Dikosarethelink betweentheformal administrative
units and the local resource users. They are
individuals, but they aso constitute a formal
institution. The Bwana Dikoisin chargeof avillage
or alanding site, and the two units do not always
overlap. Bwana Dikos are the main agents of the
monitoring system in the local communities for
marine resources in the Islands. They are the only
monitoring agentsthat havedaily direct contact with
the resource users, and the information provided by
themiscrucial for gaining knowledge of the system
and as basis for decison making. There are 85
Bwana Dikosin Ungujaand 27 in Pemba. However,
extensive data collection, including data on fish
landings, takes placein only 19 locationsin Unguja
and 12 in Pemba (DFMR 2005, Bwana Dikos,
interviews.). The locations in Unguja are shown in
Fig. 2.

The main duties of the Bwana Dikos are to monitor
artisanal fishing and seaweed farming activitiesand
to enforce the respective laws. They record basic
information on fishermen, e.g., age, boats owned,
licenses, and thelike. They check the seaworthiness
of the boats and the legality of gears. Bwana Dikos
also report accidentsin the sea. They communicate
changes in laws or policies, coming projects,
planning issues, etc. from the Department of
Fisheries and Marine Resources (DFMR) to the
locals, and from the locals to higher organizational
levels. Other issues such as the behavior of users,
unusual events, or changesin attitudes and opinions
of the local population are aso reported (DFMR
2005, Bwana Dikosand Fishermen interviews).

Intheselected | ocationsfor fishlanding monitoring,
Bwana Dikos record statistics of the local fishery
every second day, each month. These records
include number of fishermen, vessel type, time of
landing, main species caught, weight of the catch,
local market prices, i.e., mainly through auction,
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Fig. 1. The nested organizational structure for the management of marine resources in Zanzibar,

Tanzania.

Tanzania
Unian

Lewvel

Mational

Zangzibar

Island

Level

United Republic of Tanzania

Mainland
Tanzania,
Coordination

Regional

Local

The
Revolutionary
Government
Of Zanzibar

MALE
Ministry of
Agriculture,

Livestock and

Enviroament

DFMR
Dept. of
Fisherles and
Marine
Resources

illage
ar

landing

sita

Beach recoder
Bwana Diko

fRmens O

O RS OQJD% O

reO—==32ms=

==

HORIZONT AL AXIS



http://www.ecologyandsociety.org/vol11/iss2/art35/

Ecology and Society 11(2): 35
http://www.ecol ogyandsociety.org/vol 11/iss2/art35/

Fig. 2. Villages in which Bwana Dikos are placed and extensive data collection takes place.
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and tidal and weather conditions, aswell asunusual
events (DFMR 2005, Bwana Dikos, interviews,
Jiddawi and Stanley 1999). They are formally in
charge of monitoring, controlling, and reporting
seaweed farming activities. However, the beach
recorders are mainly focused on the monitoring of
fisheries activities, the seaworthiness of fishing
vessels, and the legality of gears (DFMR 2005,
Seaweed farmers and Bwana Dikos interviews,
personal observation).

The recruitment of a Bwana Diko is the
responsibility of the DFMR, Zanzibar. There are
only afew requirementsto get the position. Thefirst
is to have an educational level that alows for
training; normally secondary level. The second is
that they should come from the same community in
which they are going to work. A vast majority of
Bwana Dikos are men, but few exceptions do exist,
e.g., two women have been reported. The salary
offered is about 50,0007-55,000 TZS/mo (1 USD
= 1215 TZS March 2006, DFMR).

The Bwana Diko institution has fundamental
elements required to function successfully. It is
nested into higher level sof organization responding
to administrative units according to scale. The
ingtitution is articulated with a set of rules and
regulationsfor monitoring and reporting anditisan
essential part of the organizational structure. The
institution also constitutes aformal communication
channel cutting through important levels of the
whole organizationa structure, i.e., local, district,
and central Zanzibar. This enhances the capacity to
avoid common institutional failures due to lack or
time-lags of information. The Bwana Diko has the
possibility to report important issues and events
rapidly, both horizontally and vertically. This is
fundamental for the provision of rapid feedback in
case of changesin the social-ecological system and
opens up the possibilities for both co-management
and adaptive management. L earning processesneed
constant monitoring and evaluation (Folke 2003).

Given theinitial possibilities for good institutional
performance, animportant questioniswhat canlead
to decreased performance? What are the problems
of the individual Bwana Dikos when performing
their work in the local villages? How do these
problems affect marine resource management in
Zanzibar? In the following section, | will present
four dilemmas that were identified during the field
work.

Ecology and Society 11(2): 35
http://www.ecol ogyandsociety.org/vol 11/iss2/art35/

Dilemmas of the Bwana Diko
Kinship dilemma

The arguments that the DFMR put forward to
appoint amember of thesamevillageor landing site
are important and valid. The Bwana Diko will not
need transport, will be available at all times, and
will have easy accessto the people, vessels, landing
site, local market, etc. In short, a local person
facilitates activities and reduces associated
transaction costs, i.e., monetary and/or time-wise.
Other arguments are the knowledge of the local
community, both in terms of recognizing the
fishermen and the seaweed farmers in the village
and their organizations, as well as ecological
knowledge associated with marine activities, e.g.,
knowledgeof thelocal ecosystems, fishing grounds,
species, fishing gears, techniques, etc. However,
this is a double-edged sword, and the trade-off
involved might be substantial. On one hand, such
local knowledge might promote better performance
in terms of accuracy in the registration of the users
and resources, being a member of the community,
whereas it paves the way for problems associated
with reciprocity, friendship, kinship, and other
social-capital related issues.

During interviews, and through participant
observation, it was found that the Bwana Dikos had
difficulty dealing with kinship relationships. How
can the Bwana Diko report anything negative about
afisherman that is arelative and brings fish to his/
her household? How can they report their brothers,
sisters, or uncles to the authorities? How can they
report their wives? How can they interfere in the
most important economic activity of the fellow
members in the village, in a context of extended
family, Swahili bands, religious norms, lack of
opportunities, and general poverty?

Thenormal reactionisnot totakeaction. It wasclear
from the interviews, conversations, and observations
that a deep understanding of the context and a
situation of both judge and being judged normally
blocked the flow of information and the kinship
dilemma was handled by favoring kinship
relationships and giving priority to the short term
benefits rather than long term consideration of
maintaining productive ecosystems. The following
quote illustrates the dilemma “I know that some
activities and gears are damaging (the substrate)...
but | cannot report them (their relatives)...what are
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they going to do for aliving then? It isthe only job
that my family has’ (Bwana Diko, interviews).

Loyalty dilemma

As members of the community, the Bwana Diko
expressed that they are always facing the problem
of to whom should they beloyal ?Isit thevillage, i.
e., their people, orisit their employer/organization?
Thissituationisaggravated whendirectives, bylaws
or projects are communicated or implemented and
the local population might experience lack of
possibilities to participate. Issues of legitimacy
might arise and the Bwana Diko findsit difficult, in
terms of internal psychological processes, to decide
which sidetotake. Thecommon situationisto solve
the dilemma playing a double role. In the village
they side with the villagers, whereas in the DFMR
they side with their superiors. The loyalty dilemma
leadsto confusion and unclear communication. The
Bwana Diko may not be able to act as a carrier of
information in both directions. There are examples
inwhich the local population does not agree with a
certain project or regulation, but the Bwana Diko is
not able to transmit the information and associated
opinions because he feels that heis not loyal to the
project andtheDFMR, whichinturn, producesguilt
feelings toward the villagers (Bwana Dikos,
interviews.). “They don’t agreewith the project (the
villagers)...but | am afraid of retaliation (if | inform
the Dept. of Fisheries)” (Bwana Diko, interviews).
At the same time they feel like “bad” employees
who cannot live up to the demands of the employer/
organization. The dilemmaisin some cases solved
by a “play theater” in which the Bwana Diko
“behaves’ and/or “plays’ different roles according
to the situation and who is she/he talking with. In
such a situation, “realities’ and opinions are
masked, information is distorted, and flows are
discontinuous (DFMR 2005, Managers from the
different Departments, Fishermen and Seaweed
Farmers interviews, Bwana Dikos interviews,
personal observation).

Poverty dilemma

The general, poverty faced by most countries of the
Western Indian Ocean is crucial. In the case of the
Bwana Diko it isexpressed mainly intwo ways: the
poverty of the Bwana Dikos themselves, with a
salary that cannot fulfill their and their family needs,
and the poverty that most fishing villagers
experience. In the coastal villages of Tanzania,
about 85% of the population survives on less than
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$1/d (Ruitenbeek et al. 2005). The salary of the
Bwana Diko of about 1700 TZS/d islow compared,
for example, with the average fisherman income of
about 2200 TZS/d, and about 3000 TZS/d for basket
traps fishermen (de la Torre-Castro, unpublished
data, see also de la Torre-Castro and Ronnback
2004). To be a poor Bwana Diko has multiple
consequences, at both individual and collective
levels. At the individua level, it forces the Bwana
Diko to search for additional income-generating
activities. In the absence of monitoring of his own
activity, hemay beableto engagein other economic
activitiesat any time, even during hisworking hours
as a beach recorder. For example, during the
mangrove cutting days, they may leave their jobs
and try to earn some complementary income. The
consequences of this situation are evident. The
situation at the collective level might be even more
serious. The poverty that most fishermen
experience, combined with the Bwana Dikos
understanding of thesituation, makethemIessprone
toreportirregularitiesand more proneto mask them.
Overcoming poverty and bringing food for the day
are the self evident objectives of al marine
activities. The combination of poverty and a job
including monitoring actions bring “short term
losers’ or “cheaters’ into focus, and the situation
for the Bwana Diko may be extremely difficult and
painful. Under these circumstances cheating
becomes the norm. The poverty dilemma may be
solved by forming alliances with the community
members, allowing for activities that bring daily
income irrespective of the regulations, and giving
priority to day-to-day income generating activities
rather than future options that might be uncertain.

Control dilemma

The control dilemma refers to the question of how
asingle human can keep control over all thefactors
involved in monitoring the fisheries dynamics and
to keep records at the same time. The single person
responsibility isdueto thelack of resources, mainly
economic but sometimesalso human, sincein some
villagesit might bedifficult to find personswith the
level of education required. The Bwana Diko isin
charge of the whole landing site, associated
fishermen, fisheries, and seaweed farming
activities, and cannot control the events happening
in the entire SES. The cognitive capacities of a
human being are insufficient for that task.
Moreover, the so caled “mismatch” between the
institution and the scaleispresent invariousdegrees
depending on the size of the landing site and the
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extension of the fishing areato monitor. There are
cases, for example the Chwaka landing site, in
which asingle Bwana Diko has to monitor up to 50
km2. Monitoring in the water is amost impossible
since the Bwana Diko does not have a boat at his/
her disposal, and it is ailmost solely performed by
theCoast Guard, which also helpscontrollingillegal
fishing. The lack of resources and the limitations
for a single person are extremely difficult to
overcome. While gathering data in the local
markets, the Bwana Diko hasto check all fishermen
coming from the seashore, weigh the catch, take
notes, and keep track of all thebatchesintheauction
to record their value. A minimum of three to four
persons has been suggested to collect data correctly
at thelocal fish markets (Jiddawi and Stanley 1999).

The control dilemma can be expressed as a
mismatch between the cognitive capacities of an
individual and the expected requirements, both in
gpatial terms and at the level of complexity of the
assignments, i.e., the capacity to perform a number
of different tasks at the same time. The control
dilemmaissolved by aninternal systemof priorities.
Priorities are given according to the previous
dilemmas, i.e., kinship, loyalty, and poverty, but
highest priority isgiventoeveryday survival. Inthis
situation, the Bwana Dikos know that they cannot
possibly fulfill their tasks as required, they know
their own limits and capacities and they keep on
performing their work “asbest asthey can” (Bwana
Dikos, interviews).

Figure 3 shows the key position of the Bwana Diko
and how the four dilemmas might constrain
performance and/or open up possibilitiesif they are
removed or minimized. Table 1 shows possible
effects of the dilemmas on some of the work tasks
of the Bwana Dikos.

DISCUSSION

It is apparent that the distinction between the three
first dilemmas, kinship, loyalty, and poverty isonly
analytical. Inreality, all elementsarefused. All three
dilemmas have a loyalty element involved, or in
other words, the loyalty dilemma is expressed in
different ways. The poverty situation is, however,
the clear cause of the dilemmas. The last dilemma,
control, hasto some extent adifferent character and
refers to spatial vs. cognitive mismatches. In
practical ways it can be expressed as how well a
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single person can monitor complex situations and
perform numerous tasks with few resources.

The main point of this work is that a good
organizational structure and clear formal
institutions such as rules and regulations are
necessary but not sufficient to achieve good
performance and efficient management, tofacilitate
information flow, to act as a bridging institution
between the formal setting and the resource users,
or even to perform thework assignments associated
to the different organizational levels.

Institutional and organizational structures for
natural resourcemanagement in Tanzaniahavebeen
considered robust and prepared for the challenges
of the future (e.g., DFMR 2005, Ruitenbeek et al.
2005). The organizational structure for fisheries
management in Zanzibar is considered a model for
the mainland, due to the well designed structural
elements (DFMR Director 2005, personal
communication). Although thismay betruein many
senses, a deeper analysis and precautionary
approaches considering participation should be
contemplated, especialy when implementing new
initiatives and facilitating new large scale
investments. Much will be gained by analyzing
other aspectsthan just structures. Contextual issues
and socia practice with the whole spectrum of
institutions associated with human behavior, e.g.,
regulations, norms, social and cultural institutions,
as well as the psychological aspects and cognitive
capacities of the individuals taking part in decision
making will provide a more comprehensive
analysis. Together, these analyseswill giveinsights
for improving and understanding management
performance (see also Young 2002, McCay 2002,
Folke 2003, Jentoft 2004).

The management of marine resources is highly
complex and characterized, among other things, by
extremely high levels of uncertainty (e.g., Ludwig
et al. 1993, Hughes et al. 2005, Sheffer et a. 2005)
and chaotic behavior (Acheson and Wilson 1996).
Managers are always facing the problem of taking
decisions and creating policies with incomplete
information. The complexity and multivariate
character of the marine systems and associated
fisheries' problemsforce managersto smplify and
subtract dimensions in order to tackle problems
(Anderies and Norberg, in press). The information
provided by the Bwana Dikos is crucial, since in
many cases it is the only information available for
decision making, providing the only possibility to
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Fig. 3. Position of the Bwana Dikos and the dilemmas in the organizational structure, indicating links

and feedbacks between elements.
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Table 1. Examplesof interactionsbetween the dilemmas and sel ected monitoring tasks of the Bwana Dikos.
Kinship in this context extendsto all members of the extended family and includes also multiple marriage
and secret relationships.

Dilemmas Kinship dilemma Loyalty dilemma Poverty dilemma Control dilemma
ftasks

Report illegal Might avoid to report Avoidsto report Might alow illegal Impossibility to monitor
fishing gears family memberstothe  membersof theirown  methods or activities dueto large size of the

and/or techniques

License control
and report

Communication
about plans and
projects

Report and check
seaworthiness of
the boats

Market data
collection as
basis for
statistical analysis
and fisheries
management

authorities

Masked the magnitude
of illegal fishing

Might ignore payment
from family members

Loss of state income
mainly affecting DFMR,
conservation, education
and scientific projects

Might favor family
members

Masked or incompl ete
information

Not communicating
controversial opinions

Masked information of
boats in bad conditions
belonging to family

Masked the status of
artisanal fisheries
infrastructure

Not reporting illegal
species caught by family
members or friends

Masking the success of
management efforts

villages

Masked the magnitude
of illegal fishing

Ignore payment from
their own villages

Loss of state income
mainly affecting DFMR,
conservation, education
and scientific projects

Pressures when patron-
client relationships are
present

Impossibility to
communicate negative
opiniong/feelings of the
locals to the authorities
and vice versa

Masked information of
boats in bad conditions
inthe village

Might increase accidents
inthe village

Not reporting illegal
species caught in the
village

Not reporting illegal
species consumption in
particular sectors of the
population

Masking the success of
management efforts

because of
understanding of the
poverty situation in the
village

Ignoring paymentsin
genera

Loss of state income
mainly affecting DFMR,
conservation, education
and scientific projects

Might favor own village

Masked or incomplete
information to both
locals and authorities

Might favor individuals
for credits causing
internal conflicts

Subject for pressure
patron-client relationships
and or reciprocity favors

Occasionally leaving
data collection activities
and engage into more
lucrative opportunities

areas

Knowledge reported to
the authoritiesis
fragmentary and/or
misleading

Constraints the accuracy
of controls

Problems to ensure that
the whole community has
been informed

Difficult to find proper
arenas for
communication

Limit the frequency and
accuracy of the possible
observations and controls

Impossibility to monitor
all activitiesin water and
market

Misleading and/or
incomplete statistical data
Missing data, leading to
underestimation of total
catches in biomass and
monetary terms,
incomplete information

in al reported parameters
Loss of statistical power
and balanced designs
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build up records to take management decisions at
present and to deepen the historical understanding
of the system. This information might be the only
possible way to reduce uncertainty, since at least
some basic variables will be estimated, e.g., catch
biomass, species composition, seasonal variations,
fishers population structure, and local users
perceptions. Furthermore, the role of the Bwana
Dikos can be critical for the success of the entire
system, since the management sSituation is
compounded by scarcity of scientific and
administrative resources. At the same time, the
potential uses are multifaceted and open up for
analysis at higher organizational levels, eg.,
research section of the Department of Fisheriesand
Marine Resources (DFMR), that might include
complexity and uncertainty, e.g., Bayesian
approaches, resilience management, scenario
building, modeling, and complex adaptive systems
frameworks (see also www.resalliance.org/).

Moreover, with the Bwana Diko embedded in the
wider cultural and social setting as well as in the
state apparatus, synergistic effects, i.e, a better
performance of the state organization working
together with the citizens, may be produced
(Pomeroy and Berkes 1997, Evans 1996, Ostrom
1996, Carlsson and Berkes 2005).

In an African fisheries context, the key role of the
government has been pointed out by some authors
(e.g., Nielsen et al. 2004), and empirical studies of
subsistence fisheries found that comanagement is
generaly percelved as successful (Napier et al.
2005). Other comanagement efforts in East Africa
have yielded varied results, but in general,
comanagement through state involvement considering
bottom-up participationisconsidered theway ahead
(e.g., Francisand Bryceson 2001, Ruitenbeek et al.
2005, WIOM SA 2005).

However, the embeddedness of public officials
should be considered carefully sinceitisnot always
successful. Thewider social, political, cultural, and
economic conditions might be determinant. Taking
irrigation asan example, irrigation officialsin India
do not belong to their own communities and are
constantly shifted to avoid patron-client relations
and corruption in an environment in which, for
different complex reasons, those relations have
flourished (see Harriss 2002). In contrast, the
irrigation case of Taiwan (Lam 1996) showsthat in
egalitarian systems it is possible to have locals
creating synergy and striving for equity and
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sustainability. Other cases from South Korea show
similar patterns (Harriss 2002).

Littleempirical work oninstitutional aspectsrelated
to management has been conducted in Zanzibar (but
see Myers 2002, Andersson 2004, de la Torre-
Castro 2006). However, power politics have been
part of a long history in a merchant society with
various external powers dominating. After the
revolution in 1964, the search for identity and
struggles of the poor have been expressed in party
politics (Mazrui and Noor Shariff 1994) that might
play arole for the embeddedness and patron-client
relationships.

In the case of marine resource management in
Zanzibar, an approach similar to the Indian case, in
which public officials are not serving in their home
towns, seems to be a possible solution, which can
be tested by the Department of fisheries. Recent
changesinfisheriespolicies, i.e., anew proposal for
Fisheries Act 2005, under revision, and legislation
from the Environmental Management for
Sustainable Development Act (1996) toward
community participation and comanagement
possibilities by letting the local entities delineate
their management plans, encouragement of the
formation of fishers committees, and seeking for
sustainable solutions with local participation when
creating Marine Protected Areas (MPA) are al
windows of opportunities (Olsson et al. 2004) to
Create synergies.

Danielsen et a. (2005) address locally based
monitoring with casesfrom all over theworld. They
show that a crucial factor for improving results is
the institutionalization of any kind of monitoring
efforts. Without theinvolvement of the state and the
consideration of national policies and goals,
projects are less likely to succeed. However, when
state agencies are involved in corruption and rent-
seeking, bottom-up initiatives may improve
monitoring.

In Zanzibar, the crucial steps of institutionalization
of monitoring and the development of regional
policies have been aready taken, so there is an
opportunity to move into novel approaches. In a
context of poverty and constant struggle, Bwana
Dikos may also fulfill afunction of empowerment
for the local fishers and seaweed farmers by
listening to their demands and transmitting
information (see Jentoft 2005, for a discussion on
empowerment). In an African context see for
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example, Nielsen et al. (2004) and Obura et al.
(2002). The Bwana Dikos can act as a legitimate
link between the community and the government
agency provided that the right incentives for
government collaboration are clear and attractive,
e.g. higher salaries, arenas for discussion, prizes,
etc. In Tawan, irrigation officials have been
positively stimulated by incentives such as
provision of an annual bonus, promoting a sense of
high status among the officials, and the possibility
of lifetime carriers (Lam 1996). Another aspect,
which must be considered cautiously, involves
participatory processesin the election of the Bwana
Diko. Theenvironmental committeesof thevillages
and the newly promoted fishermen committees by
the DFMR can facilitate and legitimize the process.

Although kinship institutions are extremely stable
and difficult to change, and poverty alleviation is
one of our biggest challenges, there are, however,
some relatively straightforward ways to tackle the
dilemmas. Thewageissueisnot trivial and reforms
allowing increases will certainly lead to a better
performance. The control dilemma reflects
ingtitutional insufficiency in terms of spatial
mismatches, cognitive mismatches and lack of
replication. The spatial scale is normally too large
for one individua and this single individual
situation poses cognitive problems and increases
vulnerability intheinstitutional performance. When
the individua fails, e.g., in case of sickness, the
whole ingtitution fails, at least temporarily. No
monitoring takesplace, datarecordsareinterrupted,
and communication stops. This shows the
importance of institutional mismatches for
resilience in the system. A simple increase in the
number of Bwana Dikos according to spatial scales
and well-defined areas of responsibility would
contribute to higher reslience. It is worth
remembering that higher institutional diversity is
not always positive and may increase costsin other
areas such as coordination costs (e.g., Norberg et
al., personal communication). In this case, it is not
an increase of diversity that is needed, rather the
same Bwana Diko institution can be improved by
increasing the number of individuals. This
replication might however, a so increase the cost of
communication andtransfer of information between
alarger group of Bwana Dikos and further through
the vertical axis as well as the risk for conflicts,
competition, and power issues among them. de la
Torre-Castro  (2006) illustrated how different
institutional elements, i.e., regulations, norms, and
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cultural aspects have led to conflict and tension in
Chwaka Bay, Zanzibar.

Theinterviewswith different Bwana Dikos suggest
that psychological factors and internal motivation
play animportantroleintheir everyday work. Social
pressures, the complexity and extent of the kinship
relations, and their intersectioninthe organizational
structuredeeply affect theBwanaDikos. Itisbeyond
the scope of this study to deal with these issues.
However, this study shows their mgjor relevance
and the need to be considered in future research.
The importance of psychological perspectives and
the separation between disciplines dealing with
institutional approaches to understand human
behavior and further institutions have been pointed
out (e.g., Ostrom 2003). As Jentoft (2005, p.2)
argues “social and natural sciences do not provide
all knowledge it takes to build co-management”,
education, and psychological factorsareasrelevant.
Peterman (2004) draws attention to cognitive
psychology to improve communication about
uncertainties between stakeholders dealing with
fisheries. Furthermore, the scale vs. cognitive
mismatch has not been given adequate attention.

CONCLUSIONS

Bwana Dikos, public officials placed in villages or
landing sites, constitute a key intersection point in
the social-ecological system of the fisheries of
Zanzibar. They al so constitutelinksbetween formal
and informal spheres, they are key structuresin the
vertical and horizontal axes, they represent the
possibility tolearnfromthe systemthrough constant
and good quality data acquisition, and they can be
an invaluable source of information on the actual
Situation and legitimate bottom-up issues of the
local population. The existence of the four
dilemmas: kinship, loyalty, poverty, and control
seriously jeopardizes the flow of the extensive
knowledge that the Bwana Dikos actually have, and
reduces the effectiveness of the formal governance
systems for coastal fisheries management.

Focusing on the performance of these critical
institutions  will provide insights into the
understanding of the dynamics of social-ecological
systems and improve management. Bwana Dikos
are the carriers of information to higher vertical
levels opening up the possibilities to respond to
environmental feedbacks. Bwana Dikos are the
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most important agents that link local coastal
communitiesto higher levels, thus constituting key
elements in the organizational and institutional
structures for marine resource management.
Addressing these aspects with acombined focus on
poverty reduction strategies and the possibility to
increase the number of beach recorders/landing site
isfundamental for the improvement of institutional
performance and the monitoring of marine
resources in Zanzibar and in similar settings.

This paper underscores the need for a “thick”
approach in understanding institutions as a
consequence of social practices in a broad sense
(Young 2002, McCay 2002), considering a wider
sociocultural approach (Folke 2003) and to move
beyond regulation into normative and cultural
elements (e.g., Jentoft 2004, de la Torre-Castro
2006).

Responsesto this article can be read online at:
http: //www.ecol ogyandsoci ety.org/vol 11/iss2/art35/responses
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