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A B S T R A C T

Tropical coastal systems are undergoing rapid change, which impacts people and natural resources, and that
requires innovative governance processes to be turned into an opportunity for sustainable management.
Focusing on Unguja, the main island of the Zanzibar archipelago in Tanzania, this study explores the current
state of the island's coastal systems, as well as probable and desirable scenarios for the future. Based on a two-
round iterative Delphi survey aimed at coastal science & management experts, research priorities are identified,
and explorative scenarios are proposed. The findings indicate that demographic pressure is expected to have a
high impact, and that competing coastal land use claims balancing between tourism infrastructure development
and local fisheries-related land are to be expected. Sustainable alternative livelihood strategies are however
expected to be part of the solution, for a resilient coastal system, if inclusive governance and management
strategies are put in place, e.g. regarding access to coastal resources. This study combines the predictive and
normative components of explorative scenarios and its approach and findings can be inspiring in the whole
Western Indian Ocean region, beyond the Zanzibar case study.

1. Introduction

Coastal systems are undergoing rapid change worldwide. Tropical
coastal systems in particular are home to the greatest combined con-
centrations of biodiversity and people on earth, exhibit high rates of
direct human dependence on nature and a greater diversity of stake-
holders, institutions and scales than oceanic or terrestrial systems
(Glaser et al., 2012). While all social-ecological systems are typically
subject to flux (Valiela, 2009), the pervasiveness and the intensity of
coastal change, as well as its high visibility and exemplarity when
dealing with edge effects, explain the increased scholarly and political
attention for coastal change and its management. Island social-ecolo-
gical systems in particular, are often unique in terms of biodiversity and
endemism, and are typically vulnerable to even minor anthropogenic
pressures (Kier et al., 2009). Island social-ecological systems can be
considered living laboratories epitomizing global sustainability chal-
lenges in times of global change, as their management ideally needs to
respond to potentially contradictory demands regarding development
and conservation.

Zanzibar, a semi-autonomous territory which forms a political union
with mainland Tanzania, is an archipelago in the Indian Ocean. Unguja
is the archipelago's largest and most populous island. Zanzibar harbors
a diversity of endemic species, including the iconic Zanzibar Red
Colobus Procolobus kirkii (Nowak and Lee, 2011). The economy is based
largely on tourism (contributing 25% of GDP), spices and raffia (Lange,
2015). Marine ecosystem services underpin the social-economic system
of the island, and provide approximately 30% of the local GDP).
However these resources are insufficiently protected resulting in lost
opportunities regarding poverty reduction (Lange and Jiddawi, 2009).
The island is experiencing rapid change, with population growth, in-
migration, urbanization, tourism and the increasing demand of agri-
cultural and forestry products as the main underlying drivers
(Kukkonen and Käyhkö, 2014). Changes in land cover in coastal areas
can be attributed to shifting cultivation patterns, which are character-
ized by high land use turnover rates. Moreover, the high pressure on
coastal lands has resulted in loss of access to the beach and sea for some
villages (e.g. due to the development of tourism infrastructure), in turn
causing loss of livelihoods (Lange, 2015) and to increasing pressures on
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freshwater availability (Gössling, 2001). Hence Zanzibar is faced with
contradictory demands (conservation versus development), new chal-
lenges originating from distant areas or globally (climate change, in-
ternational security perceptions regarding tourism in Africa) and local
changes in population, land cover and biodiversity. This raises the
question of which trajectories of change are possible, which of these are
desirable, and for what reason. Sustainability, in itself a multi-
dimensional and multi-interpretable concept, is often seen as a con-
sensual and appealing idea to deal with change and to propose a de-
sirable future (Pope et al., 2017). However, sustainability needs to be
contextualized and fine-tuned in order to become a useful decision-
guiding strategy and in order to avoid overstretched and abusive in-
terpretations (Waas et al., 2011). In order to be a useful concept in
Zanzibar too, sustainability needs to be interpreted and translated to
the local context, which is one of the aims of this study.

Change itself is a multidimensional concept, and carries with it both
the threat of instability and decline, as well as the opportunity for
improvement through enhanced livelihoods and environmental condi-
tions. When confronted with change, decision-makers typically need to
take into account a plurality of perspectives and knowledge sources,
complexity and uncertainty. Scenarios, which represent plausible future
states of a social-ecological system, allow to picture trajectories of
change, and make it possible for a wide range of stakeholders to design
management alternatives in a proactive way. Scenarios can build on
models, empirical evidence and stakeholder surveys among other in-
puts. Scenarios can be used to predict the future (predictive scenarios,
focusing on probable outcomes), while they can also be used to imagine
the future based on the normative preferences of the scenario-builders
(in which case the scenarios allow to sketch a picture of what a desir-
able future would be) (Börjeson et al., 2006). In the absence of em-
pirical evidence, expert judgement can be used to assess the probability
and desirability of change trajectories and adapted management alter-
natives (Addison et al., 2015). The rigorous use of expert knowledge
requires a match between the management and research questions at
hand and the knowledge traits of the experts, which can range from a
local focus to a global outlook (Drescher et al., 2013). Compiling, as-
sessing and applying expert knowledge requires a commitment to sci-
entific rigor and a critical stance towards various biases in decision-
making, hence the need to ‘use experts wisely’ (Sutherland and
Burgman, 2015).

This study aims to identify existing knowledge and knowledge gaps
on the current state of the Zanzibar coastal system, and to explore
probable and desirable scenarios of change, by surveying an inter-
disciplinary group of international scientific experts.

2. Methodology

We followed a two-step approach to facilitate judgement elicitation
regarding coastal development scenarios among a group of inter-
disciplinary scientists who attended the advanced regional training in
marine and lacustrine science (INTEGRADE) workshop in Zanzibar in
August 2016. The approach was partly inspired by rapid assessment
methods, such as used by Alvarez-Berastegui et al. (2014), in which
individual and collective reflection is combined and integrated to in-
form decision-makers about the multiple aspects that need to be ac-
knowledged in support of sustainable coastal management. All work-
shop participants were scientists (with different degrees of seniority and
covering various disciplines), and all had extensive knowledge about
coastal systems. Experts are defined as resource persons who have
privileged access to information about systems and/or decision pro-
cesses and have a high level of aggregated and specific knowledge that
is otherwise difficult to access (Otto-Banaszak et al., 2011). This study
hence used purposeful sampling, which entails the identification and
selection of individuals that are especially knowledgeable about or
experienced with a particular topic (Palinkas et al., 2016).

The first step involved a brainstorming exercise by way of a

qualitative mapping of the Chuini Bay area (Unguja, Zanzibar). While
all attending scientists had extensive experience in studying human-
nature interactions in coastal systems in the Western Indian Ocean
(WIO) region, not all of them were familiar with the specificities of the
local Zanzibar context. After a range of introductory presentations by
experts (e.g. from the State University of Zanzibar (SUZA)) and an un-
guided, exploratory field visit, participants were asked to draw a map of
the Chuini Bay area in which they indicated the different social, eco-
logical and cultural features that they deemed relevant in light of the
future sustainability of the small and diverse area. This participatory
mapping exercise was performed in groups of four experts, and was
followed by a moderated group discussion in which all 4-person groups
confronted their views and concerns. The objective of this exercise was
to stimulate the participants to look at the Chuini Bay area from dif-
ferent perspectives, and through different –personal, disciplinary, cul-
tural-lenses. The very context of rapid change and the broad future
objective of a ‘sustainable coastal social-ecological system’ take people
away from well-defined situations, hence the importance of creative
thinking. Bell and Morse (2008) advocate the use of participatory
mapping as a low-threshold exploratory method suited to the first
stages of sustainability assessments sensu lato. Participatory mapping
has been used in coastal planning e.g. by Klain and Chan (2012). The
participatory mapping process allowed the participating experts to fa-
miliarize themselves with local coastal development issues. The
drawing of these maps served an exemplary function and contributed to
convey the image of Chuini Bay as a microcosm, representative for the
challenges and future development options of the Zanzibar coast.

Fig. 1 provides an overview of the Chuini Bay area. The map was
developed based on Google Maps images on which distinctive features
were indicated. The multiplicity of land uses reflects the diversity of
demands from stakeholders and the diversity of services provided by
the local social-ecological system (which has arguably blurred bound-
aries). Two small fishing harbours, two lodges (one of them a ‘Re-
sponsible Tourism Tanzania’ (RTTZ) certified eco-lodge), three hotels,
scattered private houses owned by non-Tanzanians and local settle-
ments, and a mix of agricultural fields, coconut and fruit tree groves
and coastal scrub, illustrate the coexisting claims of the fisheries,
agriculture and tourism sectors. The Chuini Palace ruins are part of the
cultural heritage of Zanzibar. The combination of mangroves, beaches
and intertidal zones is frequent on Unguja Island, and is representative
of the WIO region. Taken together, all these landscape mosaic features
make Chuini Bay a microcosm of the Zanzibar coastline, where high-
end tourism and ecotourism coexist with local fishermen, agriculture,
booming construction and (semi-) natural vegetation.

The second step of our approach consisted of a two-round online
survey (administered through Google Forms), following the Delphi
technique. The two rounds of the survey had three sections including
questions with regard to: i. The current state of the Zanzibar coastal
system; ii. Probable scenarios for the future; iii. Desirable scenarios for
the future. In Sections 2 and 3, questions were divided into develop-
ment questions and governance questions respectively. The two rounds
of the online survey were completed individually and anonymously by
the respondents between August 2016 and March 2017. The Delphi
technique is a structured, anonymous and iterative survey of a panel of
‘experts’, and typically aims to address complex issues that require in-
puts from different disciplines and backgrounds (Mukherjee et al.,
2015). The Delphi participants remain mutually anonymous (no parti-
cipant knows what the other participants are responding), which con-
tributes to address a range of social pressures that affect group-based
approaches (biases such as groupthink, halo effects, egocentrism, and
dominance are reduced) (Mukherjee et al., 2015). We followed a ‘policy
Delphi’ approach, which focuses on obtaining both common and di-
vergent opinions on policy issues, on identifying priorities and potential
solutions for policy problems (in our case: coastal management issues in
Zanzibar, Tanzania). The Delphi technique has been applied in studies
regarding marine governance (Lockwood et al., 2012), coastal
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ecosystem services assessment (Mukherjee et al., 2014), and vulner-
ability assessment (Yoo et al., 2011) among others.

3. Results

This section summarizes the findings of the online survey. A total of
eighteen respondents participated in the first round of survey and a
total of sixteen respondents participated in the second round. We pre-
sent the results of the second round, in line with Mukherjee et al.
(2014). We highlight the differences between the answers provided in
round 1 and round 2 below.

3.1. Profile of the respondents

The respondents were asked to self-assess their degree of knowledge
of the Zanzibar coastal system. Half of the respondents reported to have
basic knowledge (defined as knowledge derived from literature, student
work, a short visit etc.). 37.5% of the respondents reported to have
moderate knowledge (defined as knowledge derived from some in-
volvement in coastal research in Zanzibar, or from visits to multiple
areas). 12.5% of the respondents reported to have deep knowledge,
which includes personal research experience. The respondents' main
areas of expertise cover both natural and social sciences (Fig. 2). ‘Blue
carbon’ and fish ecology were mentioned under ‘other’ areas of

Fig. 1. Study area showing a map of Chuini Bay, Unguja, Zanzibar.
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expertise. Most respondents (95%) engage with non-academic stake-
holders (non-governmental organizations, policy-makers, local com-
munities) on a regular basis as part of their work.

3.2. Current state of the Zanzibar coastal system

Half of the respondents perceive the Zanzibar coastal system as
rapidly changing, 25% describe it as gradually changing and 25% of the
respondents did not feel qualified to respond. Most of the respondents
expressing an opinion were confident about their assessment, which
they reportedly based on direct evidence, literature and/or direct
contacts with local stakeholders.

3.3. Probable scenarios for the future

Respondents were asked how they perceive the dynamics of the
Zanzibar coastal system by 2030. The questions were related to i.
Drivers of change, ii. Development dynamics and iii. Governance dy-
namics. The perceived main drivers of change are presented in Fig. 3.
These changes include demographic growth, fisheries (stocks and reg-
ulations), and climate change. The score variance (the difference be-
tween the number of expert votes for every driver of change between
rounds) did not exceed 15%, which is considered by Chu and Hwang
(2007) and Hugé et al. (2010) as an acceptable proxy indicating con-
sensus and stability in responses.

The dominant land uses along the beach fronts of Zanzibar are
projected to be large-scale tourism, hard protective infrastructure and
urban areas, according to the respondents (Fig. 4). The experts' opinions
regarding the probable importance of mariculture differed markedly
between round 1 and round 2 (mariculture obtaining 9 votes in the
second round, compared to only 4 votes in the first round), indicating a
changing mindset possibly influenced by the inter-round feedback
documentation sent to the experts. Hence mariculture may have been
overlooked as a key land use option by many experts in their initial
responses.

3.4. Desirable scenarios for the future

This section of the survey enquired about the desirable scenarios for
the future; the main question being how the Zanzibar coastal system
should evolve between 2016 and 2030. Small-scale tourist lodges,
mariculture, natural vegetation and fisheries-related land use are
ranked the highest by the respondents (Fig. 5). The number of votes for
small-scale tourist lodges increased from 6 to 11 between both rounds,
showing a shift in the experts' collective opinions.

The next question related to the type of land uses that should be
scaled up, based on ongoing ‘experimental’ land use types. These ex-
periments are described as ‘niches’ in the sustainability transition lit-
erature. These niches are small-scale activities, often designed and
implemented by outsiders, by fringe actors who are not part of the main
government, business or traditional networks. In their early stages,
these niche activities are often unstable. They provide a –physical, so-
cial and conceptual-space for experimentation towards sustainability
(Geels and Schot, 2007). The Delphi respondents ranked resilient
coastal vegetation to protect the coast (e.g.mangroves) and co-managed
marine protected areas as promising experiments to be scaled up in
Zanzibar (Fig. 6). In the first Delphi round, the respondents were asked
to provide their own ideas of upscalable experiments (open answer-
question), while in the second Delphi round, the respondents were
asked to select their three preferred options from the longlist generated
after round 1 (see Fig. 7).

On governance aspects, respondents were asked to reflect on who
should be involved in the management of the coastal system in
Zanzibar. The respondents indicated that the government and local
communities should manage the coastal system (both groups were se-
lected by 75% of the participants). Regarding how coastal resources
should be managed in the future, 41% of the respondents advocated a
formal set-up, in which government-enforced laws and regulations
dominate, while 29% of them advocated an informal community-led
approach. ‘Soft’ incentives such as awareness-raising, trial and error
experiments (e.g. regarding alternative livelihood strategies and asso-
ciated land use types) were considered more desirable than ‘hard’ in-
centives such as fines and sanctions. Respondents show an increase in
the number of votes for informal management set-ups between rounds.

Fig. 2. Delphi respondents' main areas of expertise (%) from the respondents who participated in both rounds (n=16).
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The respondents further indicated to what extent beaches, fisheries
and mangroves should remain common resources (i.e. resources that
can be used by everyone without access rules) in Zanzibar (Fig. 8). The
answers were stable between rounds.

4. Discussion

This Delphi-based research provides a snapshot of expert opinions
on the state and evolution of the Zanzibar coastal system. The discus-
sion focuses on: i. The identification of areas of consensus and dissensus
among experts, with the aim of identifying research and management
priorities; ii. A critical appraisal of the converging and diverging ideas
between the Delphi results and the literature on coastal management in
Africa; iii. The strengths and limitations of this study.

4.1. Identifying research & management priorities for the Zanzibar coastal
system

The respondents perceive the Zanzibar coastal system as rapidly
changing, indicating a sense of urgency regarding sustainable man-
agement. The main drivers of that change are identified as being

demographic growth, climate change and tourism. Demographic
growth and tourism are direct, density-dependent drivers of change
which can –at least-partly be addressed at the local level, while climate
change remains a driver that cannot easily be influenced, but can be
responded to. However, the high position granted to ‘resilient coastal
vegetation to protect the coast’ as a key land use type in the future
(Fig. 6), reflects the emphasis on adaptation to climate change, and is in
line with findings related to the protective functions of mangroves
(Dahdouh-Guebas et al., 2005).

While the respondents did not express strong dissenting views on
most questions after the two Delphi rounds, their comments and ex-
pressed uncertainties, as well as the mismatch between business-as-
usual trends and the desirable scenarios for Zanzibar, point to a range of
knowledge gaps, which can be translated into a shortlist of research &
management priorities, which are tentatively listed here:

• Research on the income-generating potential and social-ecological
impact of various alternative livelihood strategies in coastal
Zanzibar (mariculture, small-scale versus large-scale tourism devel-
opment);

• Research on the long-term sustainability of fisheries (and fisheries-

Fig. 3. Main drivers of change of the Zanzibar coastal system between 2016 and 2030, according to the respondents after two Delphi rounds (numbers indicate the number of times a topic
was selected by the respondents, who could select maximum 5 topics per person).

Fig. 4. Delphi respondents' assessment of the probable dominant land uses in Zanzibar by 2030 (the numbers indicate the number of times a land use type was selected by the respondents, who
could select maximum 5 topics per person).
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related land use) as a livelihood strategy for a growing population;

• Research on governance experiments and their effectiveness (from a
social inclusion and from a conservation effectiveness perspective);

• Research on specific niche experiments in Zanzibar and their po-
tential for up-scaling (co-management, informal or formal govern-
ance, common resource versus controlled access to coastal sub-sys-
tems & associated resources);

• Research on drivers of change including increasing population and
use of destructive fishing methods;

While some issues eventually did not end up high on the overall
priority list, this study also highlights under-researched issues (e.g. bait
digging, use of coral stone for construction, increasingly difficult (?) co-
existence of different type of tourism/tourists).

4.2. Critical appraisal of the Delphi results compared to the literature

4.2.1. Land use change
While resilient coastal vegetation is identified as a key land use that

should be up-scaled in Zanzibar, the actual trend points to an overall
decrease of mangrove cover in Unguja, due to sea level rise and

decreased moisture availability on the one hand, and on direct human
pressure on the other hand (encroachment, timber and charcoal pro-
duction, urbanization) (Mchenga and Ali, 2015; Mwalusepo et al.,
2017; Punwong et al., 2013). Historical human impacts on mangrove
cover have been documented for Unguja Ukuu, an earliest settlement
within Unguja and show a long-term decline in mangrove cover in that
area (Punwong et al., 2013). Recent research points to the risks of non-
linear coastal regime change when mangrove cover changes (Guo et al.,
2017). This may lead to a sudden collapse of certain ecosystem services,
although there is not one optimum mangrove cover from a societal
point of view – this will depend on which ecosystem services are most
desired (Guo et al., 2017).

Natural vegetation is considered a desirable coastal land use by the
respondents (Fig. 5). Yet here again, the actual trend towards increasing
deforestation in Zanzibar makes increasing natural vegetation along the
coast an unlikely prospect. Only government-owned (non-natural)
plantations have seen an increase in forest cover during the last 30
years, while agroforestry areas and community forest areas have de-
clined (Kukkonen and Käyhkö, 2014).

Fig. 5. Desirable future land uses along the Zanzibar coast (numbers indicate the number of times a land use type was selected by the respondents, who could select maximum 5 land use
types).

Fig. 6. What kind of innovative experiments in land use should be scaled up by 2030, in order to achieve a more sustainable coastal system in Zanzibar (numbers reflect the number of
times respondents selected a particular experimental land use type (max. 3 per person)).
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4.2.2. Coastal livelihoods
The management of the Zanzibar coastal system is not – and, ac-

cording to the respondents, should not be-the result of a series of top-
down decisions. Livelihood decisions made at an individual, family and
village level greatly influence the actual use of natural resources. Fig. 5
shows that small-scale tourist lodges, mariculture and natural vegeta-
tion are considered to be the most desirable land uses for Zanzibar by
2030. This triggers the question on the potential of these land uses to
generate satisfactory and sustainable incomes while maintaining the
flow of a steady range of diverse coastal ecosystem services.

Tourism nowadays contributes about 25% to the Zanzibar GDP
(Lange, 2015) and is expected and programmed to increase. The dis-
tribution of the tourism-generated incomes and the negative side effects
of the boom have been distributed unequally. Only a small part of the
tourism benefits end up in local communities, whose access to beach
and sea is often severely restricted due to tourism-related infra-
structural development and land claims (Lange, 2015). Comparing in-
comes by assessing wages, profits and taxes to the local government,
across different types of tourism in Zanzibar, Lange's data (2015) show
that small-scale tourism (including up-market, mid-range and budget
small-scale accommodation), provides only one third of tourism in-
comes. The tourism market is dominated by all-inclusive resorts and

large scale up-market accommodation.
As for the desirability of mariculture as an alternative income-

generating activity in Zanzibar, Fröcklin et al. (2012) report on the poor
health conditions of mariculture workers, and highlight that their in-
comes are below the extreme poverty line. This does not mean that
mariculture should be necessarily discouraged, yet it also shows that
the activity cannot be a panacea.

Tropical coastal systems and the livelihood strategies that people
adopt in these systems, show a higher risk and uncertainty associated
with coastal resource extraction, the dynamic nature of human and
aquatic resources and unclear tenure and access rules (Ferrol-Schulte
et al., 2013). The current study asked respondents to reflect on desir-
able land uses and livelihood strategies, yet the complexity of –directed-
change processes needs to be acknowledged. The increase in natural
vegetation cover seems unlikely given the demographic trends and land
use change trends in Zanzibar (Mchenga and Ali, 2015).

4.2.3. Governance, co-management & trade offs
Zanzibar's coast consists of intertidal ecosystems such as mangroves,

mudflats and adjacent reefs, which provide a range of services.
Developing governance systems that match the demands from both
human and non-human users of these intertidal ecosystems is a

Fig. 7. Respondents' preferences (%) regarding coastal management regime characteristics in Zanzibar.

Fig. 8. Respondents' opinion on the desirable common resource-status of key elements of the Zanzibar coast.
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challenge, as multiple regulations impact these ecosystems at the
boundary of terrestrial and marine realms (Rog and Cook, 2017). While
the respondents ranked co-managed marine protected areas high as a
desirable land/sea use management system, Rog and Cook (2017) warn
that marine protected areas are typically not effective in influencing
coastal development for housing, hotels and harbours. Moreover, pro-
tected areas can only be effective for conservation if their management
addresses the poverty of the coastal communities, which is not always
the case in Zanzibar (Tobey and Torell, 2006). The interaction between
mangroves, seagrass beds and coral reefs is key for the provision of
ecosystem services, yet the governance structures that should ideally
protect and support the maintenance of these ecosystems are not ade-
quate (Lockwood et al., 2012). Reflections on the upscaling and the
institutionalisation of integrated coastal management have been un-
derway for about two decades now in Zanzibar (UNEP et al., 2000),
however the situation on the ground has not yet shown major changes
towards sustainability. The present study makes a modest contribution
to an updated and more detailed exploration of the challenges re-
garding effective coastal management by pooling expert knowledge on
a Zanzibar coastal system. Governance structures and practical man-
agement regulations (e.g. who has access to what coastal resources?
Who decides about these access rules and how are these enforced?) will
partly determine the success of innovative coastal management ‘niche
activities’, and will hence also determine the probability of up-scaling
particular activities. While most respondents are clearly in favour of a
common resources status for beaches, fisheries and –to a lesser extent-
mangroves (Fig. 8), the respondents' opinions regarding the coastal
management style differs. Some favour informal management ways,
while others favour more formal management. There is no one-size-fits-
all solution for coastal management in rapidly changing tropical island
environments, yet some rules of thumb may provide guidance in the
short run. Egoh et al. (2012) for instance, suggest to assess whether
ecosystem services can be substituted (e.g. provisioning services such as
food which can be sourced from elsewhere), or not (e.g. regulating
services such as flood protection which are place-based and cannot
easily be substituted), while Zeitlin Hale et al. (2000) highlight the
relevance of inter-agency government teams in fostering sustainable
coastal management. Comprehensive assessment of feasible and desir-
able management options in Zanzibar should ideally be part of a multi-
actor sustainability assessment. If left unaddressed, stakeholder con-
flicts and unclear tenure rules in coastal tropical environments may
otherwise hamper effective governance experiments (Ferrol-Schulte
et al., 2013). This study provides some indications of topical issues and
identifies some key knowledge gaps.

4.3. Strengths and limitations of this study

This study is exploratory, and although the Delphi approach is
useful to elicit expert knowledge, it cannot be used as the only source of
information on which to build a responsible, adaptive and sustainable
coastal management strategy. The respondent experts' backgrounds
introduce subjectivity, even when the respondents are selected trans-
parently from a pool of experts with verifiable credentials (Mukherjee
et al., 2014). However, when conducted transparently, the Delphi
method is rigorous as it allows to harness both the individual and the
collective intelligence of experts, which is subsequently synthesized
after one or more iterations. The Delphi technique is suited in situations
where there is a lack of established facts, and demand interpreting
complex and possibly conflicting information (Mukherjee et al. 2015).
There were no major changes between the results of the first and the
second Delphi round. Some desirable scenarios for the Zanzibar coastal
system were dropped in the second round, such as the focus on fishing
bait collection, which was possibly considered to be too specific, and/or
to have a non-significant impact on the overall future development of
the coastal system. As is usually the case in a Delphi exercise, the re-
spondents were ‘experts’, meaning they had privileged access to specific

information pertaining to coastal and marine science, and management.
The number of participants (n=16) that completed two Delphi rounds
is above the minimum thresholds mentioned in the literature, e.g. Knol
et al. (2010) suggest that beyond 12 experts, the benefit of including
additional experts begins to drop’, while Mukherjee et al. (2015) re-
viewed Delphi studies in ecology and conservation where the number of
participants ranged from 8 to 46.

In order to obtain a more complete picture of different stakeholders'
perceptions and expectations regarding the evolution of the Zanzibar
coastal system, other participatory methods could be applied in the
future (Mukherjee et al., 2018; Reed et al., 2009), as Delphi is most
suited for people who have benefited from a formal education, can
easily use online tools and are familiar with the use of technical and
management jargon. Methods such as focus groups, household surveys
and nominal group technique for example, would allow to overcome
these barriers when working with other stakeholders. Furthermore,
quantitative data on measurable trends are also needed to support
sound management (e.g. data on carbon sequestration in various coastal
ecosystems, fish catch trends etc.) (Wegscheidl et al., 2017).

The combination of an informal collective mapping of the Chuini
Bay area, in which each expert was asked to highlight geographical,
ecological and socio-economic topics which he/she deemed relevant
and striking, with the subsequent anonymously and individually con-
ducted Delphi survey, probably led to a more tangible understanding of
the challenges facing the Zanzibar coastal system. Although the Chuini
Bay area is just one sheltered bay along the Unguja coast, many of the
challenges regarding coastal management in that local microcosm were
moderately to highly representative for the Zanzibar context. These
include the divergent expectations from different types of tourism
(Lange, 2015); coastal erosion due to sea level rise, and uncontrolled
collection of coastal coral rock for construction; future threats to the
open access to beaches by fishermen; freshwater availability issues
(Gössling, 2001); loss of cultural heritage and pressures from urbani-
zation in the areas adjacent to the beach.

5. Conclusion

While coastal zones are intrinsically dynamic due to their location at
the boundary between land and sea, the accelerating consequences of
global and local change processes are particularly acute in Zanzibar.
The present study combined individual and collective expert reflections
to generate exploratory knowledge on the state, probable and desired
future of the Zanzibar coast. The expert respondents identified a list of
research & management priorities, including the assessment of the
potential of alternative livelihood strategies, and the testing and ap-
plication of alternative governance experiments (e.g. regarding different
degrees of stakeholder participation and access rules). The expected
trends in land use change point towards a decreasing resilience of the
Zanzibar coast in the near future. The discrepancy between the experts'
description of a desirable future for Zanzibar and the forecasted future
is greatest when it comes to the evolution of coastal land use. The ex-
perts are generally more optimistic regarding moves towards a more
participatory management of coastal resources (e.g. common resource
status for beaches that should be co-managed), although the difficulty
of steering current governance systems towards a more participatory
future is acknowledged. A diversity of livelihood strategies is ad-
vocated. This study provides a first explorative Delphi-based scenario of
the expectations and hopes of informed experts regarding the Zanzibar
coastal system. The Zanzibar archipelago's coast (in particular in
Unguja) is characterized by competing claims and multiple land uses,
and given the strong internal and tourism-based demographic pressure,
Zanzibar is illustrative for the future of many other Western Indian
Ocean island systems. The tensions between desired and predicted fu-
tures, and hence between the normative and predictive dimensions of
the scenario bases described in this study, point to the need for parti-
cipatory governance processes (such as sustainability assessments)
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which allow to address tradeoffs in a systematic and transparent way.
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Appendix. Questionnaire

PART 0: Own background

0.1 How would you assess your own knowledge of the Zanzibar
coastal system?
- Basic knowledge (literature, student work, …)
- Moderate knowledge (visited areas, involved in coastal re-
search,..)

- Deep knowledge (e.g. including own research experience, survey
of coastline etc.)

0.2 What is your main area of expertise?
– Mangroves
– Fisheries
– Coral reefs
– Social-ecological systems
– Genetics
– Ecotoxicology
- Policy support, policy making
- Others
If others, please explain:

0.3 How often do you professionally engage with non-academic sta-
keholders (e.g. policy-makers, NGOs, local communities …) in a
professional context?
- Never
- Sometimes
- Regularly
- Always (it is an intrinsic part of my job)

PART 1: Current state of the coastal system

1.1 How would you characterize the current state of the Zanzibar
coastal system?
- Stable
- Rapidly changing
- Gradually changing
- No answer

PART 2: Probable scenarios for the future

2.1 Development
2.1.1 Based on the information you have (which can be detailed or

not), what do you consider the main drivers of change for the
Zanzibar coastal system between now and 2025? (RANK)
- Climate Change
- Demographic growth
- Tourism
- Fisheries
- Foreign interference
- Globalization & trade (e.g. market demand for certain products
& services)

- Political change & (in)stability
- Environmental neglect and indifference
- others … (may be high rank ordered)
- no answer

2.1.2 What kind of land uses will be dominant along the Zanzibar
coast in 2030? (choose max three responses)
- Large-scale tourist resorts including (semi-)privatized beach-
front

- Secondary coastal forest & scrub
- Agriculture & small settlements
- Plantations
- Industries
- Garbage disposal
- Land reclamation (coastline change)
- Fisheries-related land use (fish landings, fishermen villages,
ports,..)

- Hard protective infrastructure (protective seawalls, …)
- Small-scale tourist lodges
- Urbanized areas (housing, roads..)
- Natural vegetation (mangroves, scrub & dunes)
- Mariculture (seaweed, coral or sponge farming, etc.)
- Bait collection
- Shrimp aquaculture (ponds)
- Submerged because of sea level rise
- Others
- No answer

2.2 Governance & stakeholder inclusion
2.2.1 How will the Zanzibar coastal system evolve in the future?

- in a coordinated way, coordinated by the national government
- in a coordinated way, coordinated by local chiefs
- in an uncoordinated way, based on a range of individual ex-
periments and initiatives

- development status quo (standstill) will prevail
- unforeseen events will trump (?) any coordinated planning at-
tempts

- others
- NA

PART 3: Desirable scenarios

3.1 What kind of land uses should be dominant along the Zanzibar
coast in 2030, in order to maximize sustainability? (Choose
max. 3 options)
- Large-scale tourist resorts including (semi-)privatized beachfront
- Secondary coastal forest & scrub
- Agriculture & small settlements
- Plantations
- Industries
- Fisheries-related land use (fish landings, fishermen villages,
ports,..)

- Hard protective infrastructure (protective seawalls, …)
- Small-scale tourist lodges
- Urbanized areas (housing, roads..)
- Natural vegetation (mangroves, scrub & dunes)
- Mariculture (seaweed, coral or sponge farming, etc.)
- Submerged because of sea level rise
- Others
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- No answer
3.2 What kind of innovative experiments in land use should be up-

scaled by 2025, in order to achieve a more sustainable coastal
system in Zanzibar?

OPEN ANSW

3.3 Which components of the coastal system should remain
common resources (i.e. resources that can be used by ev-
eryone)?
- beach
- fisheries
- mangroves
- others
- …
?

3.4 Who should manage the coastal system in Zanzibar?
- the national government
- the local chiefs
- local NGOs
- international NGOs
- local communities
- Others
- No answer
If other, who?

3.5 How should the use of coastal resources be managed?
- in a formal way (law, regulation, enforcement, by the govern-
ment)

- in an informal way, by local communities
- through ‘soft’ incentives (awareness raising, trial & error experi-
ments with regard to resource use, ..)

- through ‘hard’ incentives (fines, law enforcement, exemplary
sanctions)

3.6 Which components of the coastal system should remain
common resources (i.e. resources that can be used by ev-
eryone)?
- beach
- fisheries
- mangroves

3.7 How will the Zanzibar coastal system evolve in the future?
- in a coordinated way, coordinated by the national government
- in a coordinated way, coordinated by local chiefs, village elders,
local councils

- in an uncoordinated way, based on a range of individual experi-
ments and initiatives

- development status quo (standstill) will prevail
- unforeseen events will trump (?) any coordinated planning at-
tempts

- others
- NA
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