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Summary
This report is part of the study The Economic Impacts of Climate Change in Zanzibar and describes
the analysis relating to lower carbon development.

ZANZIBAR’S VISION IS TO ERADICATE POVERTY, IMPROVE SOCIAL WELL BEING AND CREATE A
STRONG AND MORE DIVERSIFIED ECONOMY
Zanzibar aims to have eradicated poverty and developed a stronger, diversified economy by 2020, as
outlined in its Vision 2020 (RGZ 2000). The MKUZA II Strategy (RGZ 2010b), which runs from 2010
to 2015, is key to realising such ambitions. The role of MKUZA II is to implement a range of policies
and programmes that addresses challenges such as how to sustain economic growth, promote
sustainable tourism, further increase agriculture sector productivity, improve social services and
address unemployment.
Impacts of climate change could undermine these development goals, and therefore action is needed
to mitigate potential impacts through adaptation measures. Action to reduce the risks of climate
change clearly needs to be considered within a future climate change strategy.
However, within such a strategy, there is also an opportunity to promote a more sustainable, green
growth pathway, through a focus on lower carbon development policies and programmes. This
opportunity is real. A number of different countries in the region, such as Ethiopia, Rwanda and
Kenya1 are all assessing how a move to lower carbon development (or green growth) pathway
benefits the country in terms of long term sustainable growth, and positions them to access climate
funding over the next 5-10 years. The same is true of a number of Small Island Developing States
(SIDS), such as Mauritius, Seychelles and Maldives.
Previous work in the East Africa region (Watkiss et al. 2009, 2011) highlights that pursuing a lower
carbon development pathway is often in a country’s national interest due to the strong synergies with
measures needed to promote sustainable long term development and help deliver robust economic
growth.
It is important, however, to recognise that Zanzibar has a unique set of characteristics not shared by
other countries in the region. While it shares many of the challenges, it has its own distinctive situation
as an island country, associated with energy supply, limited land availability, resilience to economic
shocks, focus on tourism etc. In addition, it is part of the United Republic of Tanzania (URT) whilst
having its own autonomous government. Such characteristics mean that options relevant in other
countries or regions may not be relevant in Zanzibar.

THERE ARE SIGNIFICANT CHALLENGES TO ACHIEVING DEVELOPMENT GOALS. A MORE
SUSTAINABLE, LOWER CARBON DEVELOPMENT PATHWAY IS NEEDED
Zanzibar has a number of challenges, listed in the table below, that need to be addressed if it is to
meet its development goals. Such challenges are made more difficult by high population growth,
natural resource depletion, future climate impacts and the unique characteristics of Zanzibar as an
island country.
A business-as-usual pathway could undermine development goals, as described in the table below.
However, a move towards a more sustainable, lower carbon pathway could help address some of
these challenges, and thereby help achieve development goals. This is because there are strong
synergies between lower carbon initiatives and the policies needed to meet the challenges.
Such a pathway could include promotion of renewable energy (enhance energy security), increased
efficiency of biomass fuel use for cooking (to minimise impact on the sustainability of forest resources
and wood supply), a focus on urban and transport sustainability (improve urban environments, reduce
1

Ethiopia’s Climate-Resilient Green Economy: Green economy strategy, published in 2011, can be found at
http://www.epa.gov.et/Download/Climate/Ethiopia's%20Climate-Resilient%20Green%20economy%20strategy.pdf. In 2011, the
Rwandan Government published its National Climate Change and Low Carbon Development Strategy (NCCLCDS). In April
2010 the Government of Kenya published the National Climate Change Response Strategy (NCCRS). All countries are now
looking at implementation plans.
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transport fuel use and congestion), adoption of sustainable agriculture practices (leading to increased
productivity, resilience to climate change, rural income generation through carbon finance) and
promotion of sustainable tourism (reducing environmental impacts, increasing high value tourism).
Meeting development challenges: business-as-usual versus sustainable, lower carbon
pathway
Development
challenge

Business-as-usual pathway

Sustainable, lower carbon development
pathway

Access to reliable
and sustainable
energy

+ Unsustainable supply of
bioenergy
+ Reliance on mainland electricity
supply
+ Exposure to oil price hikes

+ Forestry protection and improved efficiency
+ Diversification to renewable generation
+ Energy efficiency promotion, reducing demand

Agriculture
productivity

+ Low productivity
+ Reduced soil fertility

+ Adoption of systems for enhancing
productivity, carbon stocks and resilience

Forestry
protection

+ Further reduction in stocks and
future acute fuel supply problems /
higher prices

Sustainable
transport systems

+ Congestion and high pollution
levels
+ Increasing reliance on oil
products

Urban
environment

+ Lack of waste management
+ Unplanned development of
urban areas

+ Increased promotion of tree planting, forestry
and protection (via REDD+) and reduced
demand side pressure (higher efficiency use)
+ Increase public transport / non-motorised
provision
+ Better maintained, lower polluting vehicle
stock
+ Reduced reliance on oil products
+ Improved waste management (waste water /
MSW)
+ Sustainable building / community design
(taking account of energy needs and climate
impacts)

Sustainable
Tourism

+ Unsustainable growth leading to
increasing environmental impacts
+ Limited contribution to local
community

+ Focus on efficiency of resource use, and
benefits to local community

Financing

+ Limited financing for inward
investment

+ New source of income via carbon finance

It is important to highlight that many of the strategies of the Zanzibar Government already fully
recognise these challenges, and the importance of an increased emphasis on sustainability.

THE PROMOTION OF LOWER CARBON POLICIES AND PROGRAMMES REQUIRES AN
UNDERSTANDING OF FUTURE EMISSIONS
To assess opportunities for lower carbon development, the first step is to understand current GHG
emission levels, and how these will evolve in the future. In the absence of an inventory for Zanzibar,
emission estimates including projections have been developed in this study. Developing these
projections also quantifies the challenges facing Zanzibar, for example in terms of energy demand
growth, projected increase in vehicles etc.
The emission inventory estimates for 2010 (shown below) highlight the important contribution from all
sectors (apart from waste where the contribution is smaller). Total annual emissions are estimated at
763 Gg CO2 eq, resulting in per capita emissions of 0.6 tCO2. This is a low per capita value in regional
and global terms,2 reflecting the very low consumption of fossil fuels for energy.

2

There are a number of subsector estimates missing from the agriculture and LULUCF sectors which could result in this
estimate being 10-20% higher.
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Emissions projection estimates are shown in the figure below. They show dramatic increases in
emissions from the forestry sector (LULUCF) due to stock changes resulting from fuel wood demand.
Transport emissions also increase significantly, driven by the strong growth in vehicle ownership.
Finally, the agriculture sector shows increasing emissions growth due to increasing livestock numbers
and fertiliser use. Overall, emissions increase by 190% over the 20 year time horizon from 763
GgCO2e in 2010 to 2213 tCO2e in 2030, leading to emissions per capita rising from 0.6 tCO2e to 1.02
tCO2e / capita. This per capita level in 2030 is still significantly lower than most other countries in the
region.
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The following emission categories are not included in the base year inventory and projections: domestic marine and aviation,
categories under agricultural direct soil emissions (N-fixing plant, crop residues, histosol cultivation), and the LULUCF
categories of forest and grassland conversion, onsite burning of forests, abandonment of managed lands and CO2 emissions
from agriculturally impacted soils, and waste emissions from water treatment. These omissions are primarily due to lack of data
but will be included in the final report if data can be sourced. Modules 2 and 3 (Industrial Processes and Solvents and Other
Product Use) have also been omitted due to negligible emissions under these categories.
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It is important to recognise that there are significant uncertainties associated with these estimates due
to data availability issues and simplification of the approach taken, due to the rapid nature of this
analysis. However, despite uncertainties the estimates provide a useful insight into how emissions will
evolve over the next 20 years, and a baseline for analysing lower carbon development pathways.

PROMISING LOWER CARBON OPTIONS ACROSS DIFFERENT SECTORS COULD ADDRESS
DEVELOPMENT CHALLENGES, ATTRACT INWARD INVESTMENT / FUNDING WHILE PROMOTING
SUSTAINABILITY AND ECONOMIC GROWTH
These options are set out in five priority themes:
PRIORITY THEME 1. ACCESS TO CLEAN AND MODERN HOUSEHOLD ENERGY
Biomass energy will continue to be an important source of cooking energy for many years. However,
the unsustainability of supply needs to be addressed. This can be done by reducing per capita
demand through more efficient use in improved cookstoves (ICS) and by switching to alternative
fuels. On the supply side, resource availability can be improved through promoting tree planting and
effective regulation to protect natural forests reserves.
Both ICS and tree planting programmes need to be ambitious to rapidly address the scale of the
challenge facing Zanzibar. This will clearly require a high level of initial funding to ensure the viability
of programmes; however, the direct and co-benefits of such programmes would be considerable.
ICS can reduce indoor air pollution, reduce fuel costs, develop employment opportunities through the
stove market, and make cooking more convenient and less time consuming. The costs of such
technologies on a household basis are relatively low, and quickly paid back through savings in fuel
costs. However, the upfront costs can often be a major barrier. Other barriers relate to cultural and
social attitudes towards cooking technologies, and technology availability and reliability.
A tree planting programme could provide potential income streams to rural communities and
protecting the very resources that they rely on for their livelihoods. In Zanzibar, this programme could
build on the efforts of community-based organisations active in this area, including the HIMA project.
The challenge is scaling-up such an initiative so that it can have a significant impact and incentivising
tree planting in different communities.
Both measures are low carbon and have the potential to reduce emissions substantially, particularly
given that the forestry sector accounts for at least one third of current emissions (and will continue to
do so in future years). This therefore allows for the possibility of access to carbon financing, either via
markets (as in the case of REDD+), multilateral funds or from donors providing bilateral funding for
climate-based action. However, it is important to note that such measures could be equally ‘badged’
as sustainable energy or forest management measures, and therefore could be funded outside of
climate funds or supplemented by carbon financing (through CERs, for example).
PRIORITY THEME 2. ELECTRICITY SUPPLY DIVERSIFICATION THROUGH INDIGENOUS RENEWABLE
GENERATION
It is clear that Zanzibar, specifically Unguja, will require additional capacity before 2020. Renewable
generation offers an opportunity to reduce reliance on mainland supply, reduce the use of back-up
diesel generation and enhance energy access for some communities. Reasons for reducing reliance
on mainland supply are to reduce exposure to mainland load shedding, increasing tariffs from
TANESCO and the possibility of future cable failure.
From an economic perspective, grid-connected renewable generation technologies are not costcompetitive with mainland supply, even with some form of financial incentive. However, this is going
to change in future years as TANESCO prices increase. In particular, wind power is probably the most
economic and appropriate for Zanzibar. Other grid-connected technologies such as solar (expensive),
marine (non-commercial as yet) and waste (lack of supply) all have near term barriers to deployment.
Off grid technologies are also important, particularly in rural areas and as a potential back-up to grid
supplied electricity. Solar household systems are widely used in East Africa for small load e.g.
lighting, small appliances. Other applications include larger solar PV systems on buildings (although
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higher cost) and micro-wind e.g. for water pumping. Many such technologies are cost-competitive
when compared to off grid diesel generators.
More information is needed on the potential for different renewable generation technologies, and
analysis of the cost and operation of different technologies within the ZECO system. This is critical for
making recommendations about the least cost mix of technologies. This of course has to be balanced
against the relative low cost supply of electricity from the mainland, an option that most SIDS do not
have. The issue of affordability is also clearly critical for access for many residents.
Preliminary projections suggest the need for additional capacity on Unguja before 2020, so in
planning for new capacity and associated infrastructure, this is relatively near term. In this context,
exploring the potential for renewable generation alongside additional mainland cable capacity would
be important. Where carbon financing can help in incentivising renewable capacity, then such
opportunities should also be considered. As shown in other countries, the policy framework and
mechanisms are key to getting investment, and why many SIDS have sustainable energy strategies
and / or renewable energy targets.
Any policy framework should also focus on addressing energy efficiency, a very cost-effective
measure for reducing demand. Such an initiative would reduce the amount of capacity on the system,
and is critical in view of fast growing demand through use of electricity using appliances, such as air
conditioners. Understanding the appliance market will be crucial for effectively targeting any specific
action.
PRIORITY THEME 3. PROMOTION OF SUSTAINABLE URBAN AND TRANSPORT SYSTEMS
Low carbon measures in the transport sector could lead to major benefits for Zanzibar. Measures to
improve efficiency also have other benefits including reduced fuel costs for consumers and improved
air quality in urban areas, particularly Zanzibar metropolitan area. Measures aimed at public transport
and non-motorised modes also have the above benefits but address as well the issue of urban
congestion, a problem that is set to get worse in the next 5-10 years.
Controlling the efficiency of vehicles at import or at point of sale seems to be the most promising of
measures. Accredited inspection organisations could ensure vehicles met specific requirements, and /
or where of a certain efficiency standard. Incentives could be incorporated into annual road taxes,
lowered for those vehicles that were more efficient e.g. based on engine size and age. Further
analysis is needed to assess the costs and benefits of different measures; however, such measures
look highly beneficial and are widely implemented elsewhere. These benefits are going to increase
year-on-year as the number of vehicles increases, and this needs to be taken into account in future
appraisals.
Maintenance and inspection of vehicles could be introduced, with specific goals to improve safety and
reduce air pollution. In particular, this could be part of improving public transport provision, by making
sure dala-dalas are in good condition and road worthy. Improved efficiency would be a modest cobenefit and therefore not the key driver for such a policy. Finally, improving the urban environment for
walking and cycling would be highly beneficial, and could be linked into on-going and future urban
development and transport projects. Climate funds are increasingly available to support transport
related initiatives.
PRIORITY THEME 4. DEVELOPMENT OF LOWER CARBON AGRICULTURE
There is a range of agriculture practices that can also lead to productivity gains, enhanced climate
resilience and increased soil carbon sequestration. These include agroforestry, conservation
agriculture e.g. low tillage, soil and water management and various improved agronomic practices. It
makes sense that these measures are considered as part of wider agriculture investment
programmes and policies, in terms of their general benefits, rather than as measures to access
carbon financing. That is not to say that carbon finance opportunities should be overlooked where
appropriate; however, given the early nature of practice in this area and the difficulties in getting
projects set-up, other drivers for implementation may be more practical e.g. enhanced resilience and
productivity gains.
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There are significant capital and opportunity cost barriers which need to be overcome. Overcoming
these cost barriers, particularly for measures that only realise benefits in the longer term, is
challenging. Funding from donors and government is likely to be necessary. Community-based
investment could also be considered, funded through credit schemes; however, demonstrating the
benefits to smallholders will be critical to incentivise such investment and action, particularly where
alternative practices come at significant opportunity cost.
PRIORITY THEME 5. PROMOTION OF SUSTAINABLE TOURISM
The tourism sector offers significant opportunities for low carbon measures, particularly in terms of
energy efficiency measures and renewable technologies. The promotion of such measures could be
part of a broader sustainable tourism agenda that helps safeguard the island’s resources, ensuring
sustainability of the industry and helps the branding of Zanzibar as green tourism destination.
Based on experiences in other SIDS, such as Barbados, there is going to be significant scope for
energy saving and the use of renewable energy. Energy efficiency potential in the hotel sector in the
region of 40% is widely reported. Information on the current potential in Zanzibar is lacking, and
therefore energy auditing would be required to better understand the benefits. However, the economic
benefits are would be significant, particularly given the problems the tourism sector has with electricity
supply and the need for expensive back-up diesel generation. Many of the technologies have quick
payback periods, and can be enabled through awareness campaigns and targeted access to finance
schemes, without the need for significant subsidy.
Renewable technologies are not widely used in the hotel sector. Technologies that could be
considered include solar water heaters, solar PV systems, and micro-wind. Concerning energy
efficiency, there are many cost-effective measures relating to the uptake of more efficient lighting, use
of sensors and controls, improved AC units and improving staff / consumer behaviour in relation to
energy use. Stronger building codes could also be introduced to minimise AC requirements.
The tourism sector, as the largest source of investment, could drive this sustainable energy initiative
forward. It could be further incentivised (or semi-enforced) by ZIPA when screening investments, and
promoted by both the investor association and Tourism Commission. Such an initiative could help
encourage such investments in other sectors, and catalyse activity across the islands.

THERE ARE CONSIDERABLE IMPLEMENTATION CHALLENGES ACROSS DIFFERENT OPTIONS, AND
UNCERTAINTIES AROUND SOURCESS OF FUNDING. HOWEVER, IT IS IN ZANZIBAR’S SELF‐INTEREST
TO BE PROACTIVE.
While there is significant uncertainty around the emerging funding mechanisms for low carbon
measures; many countries in East Africa, SIDS and other regions are getting ready in advance,
developing low carbon strategies and Nationally Appropriate Mitigation Action (NAMA) plans.
Zanzibar should take a similar approach of being prepared, and as necessary, proactively engaging
the URT Government on such issues, to ensure appropriate inclusion for example, in any future
NAMA or wider climate strategy.
A key challenge is the financing of measures. Many require significant levels of investment which are
not readily available from the Government administration (which has a funding shortfall for the
MKUZA II implementation). Having a strategy document that highlights key low carbon options is an
important step in trying to mobilise finance, particularly where the strategy is able to prioritise
investment on the basis of volume and cost of emission reductions, and potential other co-benefits
(e.g. economic growth). Such a document is a way of drawing the attention of donors and other
funding bodies to low carbon priorities, and sourcing funding earmarked for climate-focused activities.
The evidence base can also be used in associated URT documents (e.g. NAMA) to position for
medium to longer term funding, as opportunities under new mechanisms become clear e.g. Green
Climate Fund.
The strategy can also be used to influence other Government policies. For example, as suggested in
the report recommendations, tourism sector investments could be incentivised to promote more
renewable energy or energy efficiency in hotels, in addition to other sustainability criteria. This could
mean investment from the key sector is ‘steered’ towards promoting sustainable energy.
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There may also be opportunities from accessing carbon markets through projects. However, the
structure of mechanisms such as CDM and the smaller scale projects that would emerge from
Zanzibar certainly make compliance markets much harder to access. Voluntary markets do provide
opportunities although still often require large project development and transaction costs and low
returns, as credits are much lower than those on the more rigorous compliance market. It will be
important to assess how effectively the REDD+ pilot accesses the voluntary markets, and the level of
returns that reach the communities involved.

THE ZANZIBAR GOVERNMENT SHOULD CONSIDER A RANGE OF RECOMMENDATIONS FROM THIS
STUDY TO BE TAKEN FORWARD UNDER THE FORTHCOMING CLIMATE CHANGE STRATEGY
Based on the work done as part of this study, a range of recommendations have been made that
could be considered as part of the strategy development work. These relate to broader policy options,
further research needs and specific actions under each Priority Theme (PT). As part of future work in
developing a climate strategy for Zanzibar, these recommendations can be taken forward entirely or
in part, based on further discussions about where the priorities lie.
Government
Strategy and
Policy

Mainstreaming low carbon development objectives into strategies and policies
Development of a longer term sustainable energy plan that comprehensively covers all
aspects of the system (household, transport, power)
Enhanced engagement with other SIDS to share experiences particular on energy and
low carbon issues

Research and
development

Further refinement of emission inventories and projections, to better understand
potential for carbon reduction
Supporting and prioritising research agenda across different priority themes
Assessment of financing options associated with carbon reduction, and coordinated use
(possibly via centralised fund). Further engagement with URT to see how to build on
wider Tanzanian opportunities

PT 1: Household
energy

Establish information on household energy use through surveys on fuel consumption,
stove technologies and supply sources
Further develop projections on future fuel requirements
Develop large scale programme to introduce ICS, including assessment of financing
options
Promote awareness now on the benefits of ICS
Further assess via study of alternative fuels potential, and aggregate impact on biomass
fuel demand
Develop a large-scale tree planting initiative, which also focuses on forest protection

PT 2: Renewable
generation

Undertake survey of renewable generation potential [EU funded study already
underway]
Assess the economic impact and feasibility of renewables on the generation system,
through modelling analysis
Review frameworks for incentivising investments, from regulatory and financial
perspectives
Assess the role of EE through survey of appliances and buildings

PT 3: Sustainable
transport

Assess the potential for improving vehicle efficiency through import controls, enhanced
inspection regime

PT 4: Climate
smart agriculture

Develop evidence base for the role of smart agriculture measures

PT 5: Sustainable
tourism

Assess approaches to tourist sector investment screening and investments, to enhance
sustainability
Promotion of sustainable tourism criteria
Implement pilot programme of hotel energy auditing to demonstrate benefits and
options

In summary, there is a strong opportunity to include low carbon options in an emerging climate
change strategy. Such options, as part of a lower carbon strategy, could help address some of the
development challenges whilst promoting sustainability and resilience. This is critical for Zanzibar,
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heavily reliant on its natural resource base for agriculture and tourism, and subject to economic
shocks as an island economy. The financing that such options could attract from different sources of
funding could go some way to offsetting the additional costs of such a sustainable pathway.
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Introduction
Zanzibar aims to have eradicated poverty and developed a stronger, diversified economy by 2020, as
outlined in its Vision 2020 (RGZ 2000). The MKUZA II Strategy (RGZ 2010b), which runs from 2010
to 2015, is key to realising such ambitions. However, considerable challenges need to be addressed
to make the Vision a reality. The role of MKUZA II is to implement a range of policies and
programmes that addresses challenges such as how to sustain economic growth, promote
sustainable tourism, further increase agriculture sector productivity, improve social services and
address unemployment.
This wider study highlights the importance of recognising that impacts of climate change
could undermine these development goals, and that action is needed to mitigate potential
impacts through adaptation measures. While action to reduce the risks of climate change clearly
needs to be considered within a future climate change strategy, there is also an opportunity to
promote a more sustainable, green growth pathway, through a focus on lower carbon development
policies and programmes.
This opportunity is real. A number of different countries in the region, such as Ethiopia, Rwanda and
Kenya4 are all assessing how a move to lower carbon development (or green growth) pathway could
benefit the country in terms of long term sustainable growth, and position them to access climate
funding over the next 5-10 years, and beyond.5
Previous work in the East Africa region (Watkiss et al. 2009, 2011) highlights that pursuing a lower
carbon development pathway is often in a country’s national interest due to the strong synergies with
measures needed to promote sustainable long term development and help deliver robust economic
growth. This part of the study (as described in this report) explores how a more sustainable, low
carbon pathway could benefit Zanzibar6, through re-orientating policies towards sustainable
development and / or through the opportunities for carbon finance. In Table 3, across a range of
development challenges, the benefits of this re-orientated lower carbon pathway versus a businessas-usual pathway are highlighted.
It is important to recognise that Zanzibar has a unique set of characteristics not shared by other
countries in the region. While it shares many of the challenges, it has its own specific situation as an
island country, associated with energy supply, limited land availability, resilience to economic shocks,
focus on tourism etc. In addition, it is part of the United Republic of Tanzania (URT) whilst having its
own autonomous Government. Such unique characteristics mean that options relevant in other
countries or regions may not be relevant in Zanzibar.
Given its island status, a particular focus of this study has been to draw on what is being done in other
Small Island Developing States (SIDS) that may have similar characteristics. However, Zanzibar
differs from other Small Island Developing States (SIDS), as part URT, with associated benefits for
energy security, food supply and economic linkages. Zanzibar is of course subject to wider URT
policy, including that on climate change. Therefore, this study also provides an important basis for
assessing the options for Zanzibar that could feature in the wider Tanzania strategy currently being
developed, and other internationally focused documents such as a NAMA (Nationally Appropriate
Mitigation Actions).
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Ethiopia’s Climate-Resilient Green Economy: Green economy strategy, published in 2011, can be found at
http://www.epa.gov.et/Download/Climate/Ethiopia's%20Climate-Resilient%20Green%20economy%20strategy.pdf. In 2011, the
Rwandan Government published its National Climate Change and Low Carbon Development Strategy (NCCLCDS). In April
2010 the Government of Kenya published the National Climate Change Response Strategy (NCCRS). All countries are now
looking at implementation plans.
5

Climate (or carbon) funding and financing is a term used in this report to cover a range of sources, including
carbon markets (both compliance (CDM) or voluntary), multilateral funds e.g. climate funds administered by the
World Bank, and donor funding for climate related projects.
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In this report, Zanzibar refers to both Unguja and Pemba, and smaller islands.
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Table 1. The benefits of adopting a more sustainable, lower carbon pathway versus businessas-usual
Development
challenge
Access to reliable
and sustainable
energy
Agriculture
productivity
Forestry
protection

Business-as-usual pathway
Unsustainable supply of bioenergy
Reliance on mainland electricity
supply
Exposure to oil price hikes
Low productivity
Reduced soil fertility
Further reduction in stocks and
future acute fuel supply problems /
higher prices

Sustainable
transport systems

Congestion and high pollution
levels
Increasing reliance on oil products

Urban
environment

Lack of waste management
Unplanned development of urban
areas

Sustainable
Tourism
Financing

Unsustainable growth leading to
increasing environmental impacts
Limited contribution to local
community
Limited financing for inward
investment

Sustainable, lower carbon development
pathway
Forestry protection and improved efficiency
Diversification to renewable generation
Energy efficiency promotion, reducing demand
Adoption of systems for enhancing productivity,
carbon stocks and resilience
Increased promotion of tree planting, forestry
and protection (via REDD+) and reduced
demand side pressure (higher efficiency use)
Increase public transport / non-motorised
provision
Better maintained, lower polluting vehicle stock
Reduced reliance on oil products
Improved waste management (waste water /
MSW)
Sustainable building / community design (taking
account of energy needs and climate impacts)
Focus on efficiency of resource use, and
benefits to local community
New source of income via carbon finance

It is important to emphasize that this report does not prescribe a specific development
pathway, nor propose emission reduction targets. Rather it is about looking at the opportunities
for developing a more sustainable development pathway given the international community’s
response to climate mitigation, and the domestic challenges faced, and assessing the benefits for
Zanzibar. The study should be viewed as an evidence-based analysis of some of the key issues and
opportunities, and a useful starting point for the UNDP-funded climate change strategy initiative which
is about to commence. It also provides information that could usefully feed into the wider URT climate
change strategy.

The first section of this report considers how lower carbon options align with the development goals of
Zanzibar. This is important because the basis for a greater focus on lower carbon development
should be in the interest of Zanzibar, and support broader development goals.

Figure 1. Approach to the development of a lower carbon development strategy
The second section of the report presents estimates of current year (2010) emissions and baseline
emission projections. Understanding opportunities for lower carbon development now and in future
2

years can only be done if the emission (business as usual) baseline is known. This is the first step of
the analytical approach, as shown in Figure 1.
The third section considers the range of low carbon options that could be considered for Zanzibar.
The overview provides some preliminary estimates of the relative costs of options, which is of course
key for assessing the benefits and prioritisation of such measures. Relevant experiences in Small
Island Developing States (SIDS) are provided in Annex 4.
The final section of the report summarises the key findings, presents recommendations and describes
the next steps for incorporating this information into a strategy, and further developing the analysis.

Box 1. What is a Lower Carbon Development strategy (LCDS)?
A low-carbon development strategy (also referred to as a low emission development strategy, or LEDs (Clapp
et al. 2010)) seeks to promote economic development while keeping GHG emissions lower than would be the
case without intervention (ECN 2011). Other similar concepts include lower carbon growth (Project Catalyst
2009) and climate compatible development (CDKN 2010). Climate compatible development has a greater
focus on integrated thinking across adaptation, mitigation and development, and is defined as development
that minimises the harm caused by climate impacts, while maximising the many human development
opportunities presented by a low emissions, more resilient, future.
The UNFCCC recognises the importance of LCDS (it uses the term LEDS); in the Cancun agreement, a
proposal was made that developed countries should have such a strategy and that it should be encouraged for
developing countries.
There are different objectives associated with developing such a strategy – promoting policy agenda,
establishing a long term vision, providing a framework for NAMA priorities, identifying priorities for investment
or donor funding (ECN 2011). What is evident is that all LCDS will have different objectives and be developed
according to those objectives.
Many of the economic assessments of low carbon development strategies have focused on higher emission
countries, particularly in the BRICS group. This is not surprising, as the contribution to emissions reductions by
these countries is essential if serious progress is to be made on preventing dangerous climate change;
therefore, such countries are under international pressure to take action.
Fewer LCDS have been undertaken for lower income developing countries, which often have very low
emissions and are highly susceptible to climate impacts. In this context, and that of Zanzibar, it is imperative
that the basis for an LCDS are the opportunities it brings in terms of promoting opportunities for carbon finance
whilst promoting more sustainable growth and future climate resilience, in turn strengthening the ability to meet
development goals. Therefore, alignment with overall Government objectives and priorities is critical for
engagement and acceptance. While reducing emissions is also important for global mitigation efforts, this
cannot be the basis for an LCDS in the LIC context.
Two countries in the region have gone some way to establishing lower carbon and climate resilient
development. Ethiopia has developed a Climate Resilient Green Economy (CRGE) Strategy to support its
Economic Transformation Plan to achieve middle-income status by 2025 without increasing emissions. The
CRGE Strategy focuses on key sectors (agriculture, forests, renewables and energy efficiency) and is now
being implemented across the government. Sixty projects are identified to achieve this development goal that
will also limit emissions to current levels of around 150 Mt CO2e per annum. This will require an investment of
around US$ 150 billion over the next 20 years. Rwanda has developed a National Strategy for Climate Change
and Low-Carbon Development, which aims to transform Rwanda into a developed climate-resilient, low- carbon
economy by 2050. This consists of a range of low-carbon development programmes including renewable
energy, climate-resilient agriculture, and ecotourism.
In this study, we propose the following definition for LCDS: - A strategy for enhancing the ability of a country to
meets its development objectives through low carbon interventions, by creating opportunities to access to
current and future carbon finance, promoting more sustainable growth and enhancing climate resilience.
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Zanzibar’s development challenges and the opportunities through a
LCD pathway
Zanzibar has a number of challenges that need to be addressed if it is to meet its development goals.
Such challenges could be more effectively addressed by an increased focus on sustainability through
investment in or promotion of lower carbon projects and programmes, funded through carbon
financing and other climate-related donor finance. This focus on sustainability could be framed in a so
called low carbon development strategy (as described in Box 1 in the previous section).
Under a business-as-usual pathway, as shown in Table 3, these challenges will increase,
undermining future development and economic growth.
Box 2. Recognising the need for sustainable development in Zanzibar Government Strategy

It is evident that the Zanzibar government already recognises and strongly supports the need for sustainability
in their development strategy. Vision 2020 (RGZ 2000), in setting out the medium term development goals for
Zanzibar by 2020, strongly supports the need for the provision of sustainable energy, stating the need to
ensure adequate, environmentally sound, alternative and sustained energy supplies for socio-economic
development. The Vision emphasizes the development and efficient utilization of Zanzibar’s locally available
energy resources to minimize dependency on imported energy and reduce demand pressure on the natural
forests. Policy objectives in respect of energy include establishing independent power supply system to reduce
dependency on imported energy and indigenous forest resources, promotion of renewables and energy
efficiency, enhance supply reliability through improved management systems and promote petroleum
exploration activities.
The MKUZA II (or the Zanzibar Strategy for growth and reduction of poverty: 2010-2015, ZSGRP, RGZ 2010b)
is also aligned to some extent with the promotion of a more sustainable development pathway. Under the goal
of create an enabling environment for growth, operational targets include reducing the level of environmental
degradation and pollution by 2015, including an intervention to reduce emissions from deforestation and forest
degradation and that energy security is ensured by 2015, including through conducting feasibility studies on
alternative sources of energy including wind and thermo energy, sea wave, solar energy and natural gas.
Similarly, there is also discussion of the need for sustainable provision of transport (based on the Zanzibar
Transport Master Plan, or ZTMP) including protection of the environment.

In this section, it is argued, on a sector-by-sector basis, that a greater focus on lower carbon options
could strengthen responses to the different challenges.

Energy
The challenge of increasing energy supply to Zanzibar that is affordable and from sustainable sources
is significant and critically important due to the fundamental role that energy services play in economic
growth and social welfare. The MKUZA II (RGZ 2010b) highlights the high cost of energy, with
exposure to import prices and the resulting inflationary pressures on the island economy. Unreliability
of supply is also highlighted, particularly the problems relating to electricity load shedding and
resulting impacts on different economic sectors.
The key energy challenges are –
 Biomass energy accounts for over 90% of final energy consumed. The main requirement of
these fuels is for domestic sector cooking. However, the use of such fuels is unsustainable,
with existing forests and wood plantations unable to support demand.
 Increasing electricity demand, particularly in Unguja, will eventually exceed current capacity
provided by the mainland. Zanzibar has to determine how it can provide for this increasing
demand. The ability to access electricity from the mainland is highly beneficial (and improved
via a new undersea cable) although not without risk due to on-going problems with mainland
generation and uncertainty over future prices.
 Growing demand for fossil fuels, particularly driven by increasing transport demand, will mean
increasing dependency on imported oil, the cost of which is predicted to rise significantly.
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Low carbon options could help to re-orientate the energy sector towards use of indigenous
renewables, and a focus on more efficient use of energy. Obvious co-benefits include energy
security (increased renewable generation), forest protection, improved competitiveness (lower energy
costs), enhanced access to and supply reliability of energy services and improved environmental
quality (reduced air pollution).
Even with the longer term prospect of oil and gas resources on the Pemba-Zanzibar exploration
block, uncertainty remains about levels of reserves, costs of exploration and extraction and the
timescale to exploit such resources.7 It therefore makes sense to assess the potential of renewables
like wind and solar and develop a sustainable energy policy, irrespective of future finds. Such policies
have been widely adopted across a number of Small Island Developing States (SIDS), including
Mauritius and Maldives (UN 2010).
Table 2. Energy sector challenges in Zanzibar and potential low carbon interventions
Sector
Characteristics
High reliance on
biomass fuels,
particularly in
domestic sector

Near-complete
reliance on
mainland
electricity supply
Complete
reliance on fossil
imports for
transport

Challenges

Low carbon interventions

Unsustainable harvesting of wood fuel
Highly inefficient use of fuel
Preference for modern energy
Socio-economic time loss for collection
Health impacts associated with indoor
air pollution
Exposure to load shedding on mainland
No control over future prices
Risk of cable breakdown (although
reduced due to new investment)

Improved stoves, to tackle efficiency (also
reducing supply needs) and air pollution
Switching to alternative fuels, to tackle
demand for modern alternatives and reduce
demand

Exposure to oil market price volatility
and increases

Increase use of indigenous renewable
resources e.g. wind, solar, others
Promotion of efficient appliances
Improvement of distribution system to reduce
losses
Increase use of alternative fuels e.g. biofuel in
transport
Improvements in efficiency of fuel use e.g.
vehicle age and maintenance
Renewable electricity generation instead of
back-up

Forestry
The official contribution to GDP of less than 1% hides the importance of the forestry sector to
Zanzibar. It is extremely rich in biodiversity, provides significant resources (particularly wood fuel), and
important ecosystem services. Zanzibar’s National Forest Resources Management Plan (NFRMP)
suggests that its real contribution to GDP could be in the region of 10%.
However, the pressures on the forest resources, particularly in Unguja, are significant due to
agriculture subsistence farming, demand for energy and other forest based products. Challenges for
the sector include  Strong reliance on the forest natural resources for rural livelihoods. It is estimated that 80% of
the rural population, are thought to derive at least part of their daily livelihoods from market or
non-market forest activities. The demand for fuel wood is estimated to be in the region of 1.5
million m3 while the present annual allowable cut from different land categories is estimated to
be 0.72 million m3, resulting in significant overharvesting (RGZ 2008).
 Pressures are will undoubtedly increase, with a growing economy and population predicted to
increase by 50% by 2020.
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Zanzibar would eventually like to see oil and gas exploration / exploitation produced under Block 8-12, with benefits accrued
to the islands. However, under the existing petroleum Act of 1980, Tanzania Petroleum Development Corporation (TPDC) is
the only body mandated to license, monitor, and supervise exploration and production of oil and natural gas on the entire
territory of Tanzania. We understand that discussions are underway concerning petroleum rights between the Government of
Zanzibar and URT but no insights into how these are progressing. Exploration carried on by Antrim Energy of Canada
(http://www.antrimenergy.com/operations.php/tanzania) shows that the Pemba-Zanzibar block has a proven hydrocarbon
system as evidenced by Tandaua oil seep on Pemba Island, and oil shows in previous exploration wells. Multiple source rocks
and petroleum reserves are anticipated and numerous projects mapped.
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From a low carbon perspective, the REDD+ initiative provides an important incentive to
safeguard forests, providing income to local communities in exchange for protecting forests
and using them sustainably. CARE, funded by the Government of Norway, is undertaking a pilot
REDD+ project in Zanzibar (HIMA project) to explore such opportunities.8 In addition to raising carbon
finance and promoting sustainable forest management, such initiatives should help Zanzibar in
implementing the NFRMP.

Agriculture
Agriculture is an extremely important part of the local economy accounting for 33% of GDP in 2010
and for 37% of formal employment (RGZ 2010). The sector is dominated by small-scale subsistence
farming, with low productivity of land, labour and other inputs. The subsistence nature of agriculture is
due to reduced productivity due to inadequate sector infrastructure, limited finance to obtain
productivity-enhancing inputs, poor provision of agricultural support services and limited access to
appropriate technologies (RGZ 2010b).
The food crop subsector, the most important in terms of GDP contribution, is also not meeting its
potential for a range of factors – weather (droughts), limited use of fertilizers and pesticides, limited
access to credit and other support services, high post-harvest losses etc.
The key agriculture sector challenges are –
 Low productivity and subsistence based, limiting the sector’s ability to drive economic growth.
As MKUZA II identifies, to combat poverty, improving living standards through agriculture
sector growth is crucial, due to its contribution to GDP and employment.
 Linked to low productivity, problems of food insecurity and low incomes for workers. A more
productive and sustainable agriculture sector is vital for ensuring increased domestic food
supply (particularly to reduce inflationary pressures), safeguarding the high value export
sector and improving rural sector incomes.
Low carbon projects and programmes in this sector could help promote more productive and
sustainable agriculture systems, increasing domestic food production and ensuring that
agriculture systems can function in parallel without damaging forest ecosystems. Linked to
carbon financing, such projects could also provide additional credit to the sector, allowing for
increased investment. Such initiatives should be aligned with the Zanzibar Agricultural Transformation
Initiatives (ATI), which are looking to pursue sustainable agriculture objectives.

Urban Development and Transport Systems
The urban area of Zanzibar Town has experienced rapid growth over the last 10-15 years. A
population of 157,600 in 1978 is estimated to have grown to 274,800 in 2010 (RGZ 2010). This rapid
expansion of the municipal area, shown in the photos below, has resulted in a significant level of
unplanned settlement, which has implications for urban planning and infrastructure. According to RGZ
(2005), there continues to be a strong rate of urbanization, with urban areas growing between 3.5 and
4%, and an estimated 60% of Zanzibar Town’s settlements being informal and unplanned.
Rapid urbanisation has also seen a parallel growth in urban traffic; in 2005, it was growing at a rate of
17% per annum. Strong growth is predicted for future years, driven by population growth, particularly
focused in Zanzibar Town, and rising car ownership levels. There are some serious congestion issues
predicted for urban areas by 2015 in view of this growth (RGZ 2007). Congestion is not the only
concern; traffic growth can also lead to urban environmental quality problems, increases in traffic
accidents and a rising reliance on transport fuels, which are projected to increase significantly in
future years.
Key challenges for urban areas include –
 Provision of basic services and infrastructure to unplanned settlements, including housing,
water, waste, energy and roads
 Provision of road network and other transport services, due to growth and unplanned urban
sprawl, and control of associated problems – congestion, pollution, noise, safety etc
8

Norwegian Government in Tanzania website, http://www.norway.go.tz/News_and_events/News/Embassy-PressReleases/Norway-supports-major-climate-change-initiative-in-Zanzibar/. Also see CARE briefing note - Conserving Zanzibar’s
Natural Forests, www.careclimatechange.org/files/carbon/HIMA_2011.pdf
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A focus on low carbon climate resilient urban areas could place more emphasis on public
transport provision, incentives for reducing private car use, and improved vehicle efficiency,
all reducing per capita requirement for imported petroleum products. Urban building design
could take account of energy efficiency and need for natural cooling and lighting, while waste systems
could focus on treatment that provides energy (landfill gas, waste to energy plant).
Low carbon options concerning urban development, buildings and transportation systems are more
complex to understand and difficult due to rapid growth of urban areas. They are nevertheless
important to think through in order to promote sustainability, including future climate resilience in
urban areas, particularly in view of economic growth requirements in sectors such as tourism.
The Government strongly recognises the need for sustainable and efficient transport systems. A goal
of Vision 2020 is promoting transport services that are reliable, fast, safe, responsive, economical and
compatible with the safety and protection of environment (RGZ 2000). In addition, the Zanzibar
Transport Master Plan (ZTMP) states that environmental protection will be accorded high priority
during implementation of the ZTMP as the Zanzibar natural environment faces real and increasing
risks arising from the population rise and including from transport developments (RGZ 2007).

Tourism
In economic terms, tourism is a vital sector for Zanzibar in terms of contribution to GDP and foreign
exchange earnings. Contribution to GDP is thought to be in excess of 25%, while it is the sector that
accounts for most foreign investment – over USD 1 billion between 1997 and 2007 was invested into
hotels and restaurants alone, which is 72.5% of all investment in the entire economy of Zanzibar over
this period (RGZ 2009). The sector is seen as a key driver of future growth, alongside agriculture and
trade. In MKUZA II (RGZ 2010b), there is an operational target for the tourism sector growth to
increase from 6.8% in 2008 to 10% in 2015.
The challenge for this sector include –
 Maintaining the natural resources of Zanzibar that attract tourists whilst growing the sector’s
contribution to economic growth
 Re-orientating the sector towards higher value tourism
 Ensuring that tourism revenues benefit the local community. In Zanzibar, Steck et al. (2010,
cited in UNEP 2011b) estimate that around 10% of total tourism income is captured by low
income groups. In addition, the sector is highly dependent on imports for both primary
supplies and staff of suitable quality, both of which could be a basis for provision by the local
community.
A more sustainable model of tourism, which would incorporate low carbon objectives, could
help Zanzibar safeguard its environment while promoting higher value tourism. Low carbon
projects could ensure more indigenous use of renewable energy in the tourism sector, improved
energy efficiency and more broadly promote sustainable models of tourism, with lower carbon
impacts, and opportunities for carbon finance. While a strategy should not be adopted that
jeopardises tourism growth, it is clear that tourism would need to be at the heart of any wider climate
change strategy due to its importance to the economy, and future growth prospects. In fact, due to the
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investment levels, the tourism sector could act as the catalyst for low carbon, sustainable
development more broadly.

Other economic sectors
Zanzibar has a relatively small manufacturing sector, dominated by small and medium enterprises
(SMEs) and accounts for only 4% of GDP (The industry sector as a whole is around 12%, with the
construction sector accounting for largest share
of GDP, over 6%. The vast majority of Zanzibar’s
manufactured exports are in textiles and
garments, although other important exports
include wood products, coconut oil, arts and
handicrafts, spices as well as products from agro
processing (RGZ 2010b).
A range of constraints impact on future growth –
a weak entrepreneurial base (in part linked to a
poor investment climate), unreliable supply and
high cost of utilities, low quality goods and
packaging, and low supply capacity (RGZ
2010b). Low carbon projects could include
improved energy efficiency to increase
competitiveness (by reducing cost base), and
reducing reliance on grid-based electricity (and
exposure to poor reliability) through renewable energy promotion.

Summary and next steps of the report
It is clear that there are many challenges facing Zanzibar now and in future years, as it strives
towards ambitious development goals. A more sustainable, lower carbon development pathway could
play an important role in helping address these future development challenges, given future financing
potential, strong alignment with policy objectives and a focus on sustainability. In fact, a focus on
sustainability is imperative in order that Zanzibar safeguards its natural resource base, maintains
growth in tourism sector and enhances agriculture sector productivity. To do this, Zanzibar also needs
to work with URT government in shaping policies that help achieve sustainable development.
In order to assess the opportunities of a greener, lower carbon development pathway, it is important
to establish a baseline of the current and future GHG emissions against which emission reduction
potential and possible finance opportunities can be judged. This is the focus of the next section
Developing the baseline.
Once the baseline is established, the appraisal of different options that could be part of the suite of
low carbon projects and programmes can be undertaken (see section Appraising and prioritising
options for a lower carbon Zanzibar). This section attempts to highlight the possible options, the
current and future potential of carbon finance, and the wider synergies of such investments with
development goals and the objective of sustainable growth (see Table 3). Highlighting the benefits of
such options (compared to a business as usual pathway) is critical to get commitment of project
developers and policy makers.
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Table 3. Synergies between lower carbon options and broader development objectives
Benefits of Low
Carbon Investments

Policy Objective
Supported

Access to finance

Raise capital for
investment in economy

Reduce energy costs

Increase competitiveness
of economic sectors

Enhance energy security

Reduce reliance on fossil
fuel imports

Promote renewable
decentralized energy
technologies

Enhance access to
modern energy services,
particularly in rural areas

Developing ‘green’ sector

Economic development
and job creation

Improve environmental
quality

Reduce health impacts
from indoor and outdoor
air pollution

Habitat protection

Safeguarding forest areas
and associated economic
sectors

Promoting regional cooperation

Improving regional
economic links, and cooperation

Description
Low carbon projects provide the potential to raise carbon
finance, and much needed capital for investment. This could
reduce donor-dependency.
Reducing energy intensity of economic production through
energy efficiency can reduce energy costs, thereby increasing
competitiveness.
By improving efficiency or switching to renewables / alternative
fuels, reliance on oil imports can be reduced, improving energy
security, reducing inflationary pressures and foreign exchange
payments.
Renewable technologies provide significant potential for
delivering modern energy services to rural populations.
A low carbon focus could hold opportunities for developing
sustainable energy technologies, and establishing a strong
regional position in associated markets
Reducing reliance on or use of fossil fuels in transport sector
and biomass in rural areas could significantly reduce impacts on
health.
Opportunities for carbon finance through REDD+ provide an
incentive for safeguarding forests, in turn protecting important
economic sectors e.g. wood products, tourism and maintaining
important ecosystem services.
Linking up energy infrastructure could have significant benefits
for energy security and the supply of clean, reliable electricity.

Source: Pye et al. 2010
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Developing the baseline: GHG emissions inventory and projections for
Zanzibar
To assess opportunities under a lower carbon development pathway, it is critical to understand
current GHG emission levels, and how these will evolve in the future. No inventory currently exists for
Zanzibar. Emissions from Zanzibar are reported within Tanzania’s First National Communication (GoT
2003), but not identified separately.
Inventory estimates have therefore been developed as part of this study, and are described in this
section. It is important to note that these estimates are preliminary; they require further improvement
(due to data uncertainty or absence) and review. In addition, they do not take into account countryspecific emission factors and have only used IPCC Tier 1 approaches9 in the main. However, they
provide an initial basis for the RGZ in developing such estimates further.
Following the development of the base year inventory, a set of projections have been developed,
based on key economic and demographic drivers, providing an insight into future emission levels.10
These are also described in this section.

Energy Sector
The 2010 energy balance for Zanzibar provides the basis for inventory estimates. The total balance is
estimated at 15.1 PJ / 4179 GWh11 (This compares to the 2007 Tanzania final energy balance
reported as 660 PJ by IEA). The balance is dominated by biomass fuels, accounting for 75% of the
total, with petroleum products accounting for 20% and electricity for 5%. LPG has a very small share
of 0.2% (see Figure 2). On a sector basis, it is the residential sector that dominates at 68%, primarily
based on the use of biomass fuels, followed by transport at 17%. The industry estimate in particular
requires further development to improve its robustness.

Figure 2. 2010 final energy demand in Zanzibar12
9

The emission inventory guidance used is the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories in
association with GPG 2000, known as Good Practice Guidance and Uncertainty Management in National Greenhouse Gas
Inventories, and Good Practice Guidance for Land Use, Land-Use Change and Forestry (GPG-LULUCF). This is the
recognised methodology under the UNFCCC; use of the 2006 IPCC Guidelines requires country-specific justification.
10
Projections are extremely uncertain but do give a sense of broad scale of emissions relative to other sectors. A particular
area of uncertainty relates to our understanding of changing socio-economic patterns over time. Zanzibar today will be very
different in 2030 due to economic and population growth, and how that affects consumption in relation to food, transport,
energy and other consumables. Incorporating this into projections is very difficult, and requires different scenarios in order to
establish ranges of outcomes.
11
According to the draft energy policy (RGZ 2009), the total energy consumption in Zanzibar in 2007 was estimated at 4,200
GWh, with an estimated market value of approximately 134,000 million TShs (US$ 112 million). Imported fossil fuels accounted
for almost 60 % of the value.
12
Biomass estimates are based on bottom –up estimation, using HBS 2009/10 (households use of fuels) and per household
estimates based on regional averages (cross checked with Owen 2011). The ‘other’ category includes biomass used for lime
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The emission inventory for the energy sector (derived from the energy balance data) is shown in
Figure 3. CO2 emissions from the transport sector dominate, followed by CH4 / N2O emissions from
use of biomass fuels in residential / commercial sectors. The data are somewhat counter-intuitive to
what might be expected from the energy balance, where the residential sector dominates. This is
because under IPCC reporting, CO2 emissions from biomass fuels are not included. If energy use, or
any other factor, is causing a long term decline in the total carbon embodied in standing biomass (e.g.
forests), this net release of carbon should be evident in the calculation of CO2 emissions in the
LULUCF sector (as shown later in this section).
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Figure 3. GHG emissions in Zanzibar from the Energy Sector in 201013
CO2 emissions total 301 Gg CO2e; additional CO2 emissions from charcoal and biomass consumption
(not included here under official reporting) add a further 1473 Gg CO2e. It is worth noting that the
embedded emissions associated with imported charcoal (i.e. those from wood fuel used to produce
charcoal), accounting for 70% of supply, are not included in the above inventory estimates; the same
applies to electricity imports (around 100% of supply).
Aviation fuel has not been included in the inventory because it is not clear whether the fuel is being
used in international or domestic aviation.14 There is no information on marine gas oil from the
statistics so again this has not been included.

production. Diesel oil consumption is split between industry and Comm / Inst., and requires further development. Additional
information is needed on fuels used in the aviation and marine sectors, and whether this fuel is classified as bunker fuel.
13
The sector ‘other’ includes emissions from wood fuel for charcoal production and lime burning.
14
Emissions resulting from the combustion of fuels used for international transport activities, termed international bunker fuels
under the UN Framework Convention on Climate Change (UNFCCC), are currently not included in national emission totals, but
are to be reported separately according to the country from which the fuel was sold. The decision to report emissions from
international bunker fuels separately, instead of allocating them to a particular country, was made by the Intergovernmental
Negotiating Committee in establishing the Framework Convention on Climate Change. These decisions are reflected in the
IPCC Guidelines in which countries are requested to report emissions from fuel sold to ships or aircraft that depart from their
ports and are engaged in international transport separately from national totals.
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The focus of projections estimates for the energy sector has been on the residential (or household)
and transport subsectors, as the most significant consumers.

Residential sector
Residential (household) sector estimates take account of the following –
 The growth in population and households. Population is estimated to increase from 1.27
million in 2010 to 2.18 million in 2030. Households are estimated to increase 0.21 million to
0.42 million over the same time period. (Key assumptions for projection drivers can be found
in Table 4).
 Switching away from biomass fuels is a function of growth in income per capita, using a
relationship that suggests that the use of biomass fuels reduces by 16% based on a doubling
of per capita income (World Bank 2011).
 Three key sources have been used to understand type of consumption by household, and
levels of energy used – the 2009/10 Household Budget Survey (RGZ 2011), Owen study for
CARE (2011) and World Bank cookstove study (2011).
Projected energy estimates for the residential sector are shown in Figure 4. Biomass fuels retain 75%
of total share in 2030, down from 94% (in 2010). Despite a lower share, this still represents a
significant increase in demand for biomass fuels, from 9,500 TJ to 13,000 TJ.
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Figure 4. Baseline residential sector energy projections for Zanzibar, 2007-2030
Electricity use is projected to increase significantly albeit from a relatively low base while LPG
contribution grows but is still only a small percentage of final energy use in 2030 (2%).15 Whilst a
small percentage in final energy terms, this represents a much higher percentage of useful energy (or
‘energy in the pot’).16
A key question is what the above projections mean for biomass fuel supply. Some analysis has been
undertaken, building on research undertaken by Owen (2011) on the same issue. The impact of
projected demand for bioenergy (as shown in Figure 4) and from other sectors on future indigenous
biomass supply is shown in Figure 5, factoring in assumptions concerning imports of charcoal. It
shows the estimated rate of demand (red line) is higher than the available yield (green line). The
impact is that the standing forest stock (green shaded area) declines from a current level of 11 million

15

This actually represents cooking demand in 25% of urban households in 2030
For every TJ of charcoal not consumed due to switching to LPG, only 0.3 TJ of LPG is consumed, due to the much more
efficient use of this fuel in conventional cooking appliances.
16
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m3 to zero by 2030. For this analysis to be plausible, high import shares of biomass fuels have been
assumed in future years.17
15,000

10,000

Standing Stock (000 m3)

933

5,000

433

0
2010

‐5,000

2012

2014

2016

2018

Standing stock

2020

2022

2024

2026

2028

2030

‐67

‐567

Available Yield

Annual yield and woodfuel demand (000 m3)

1,433

Domestic wood fuel demand
‐10,000

‐1,067

Figure 5. Decline of forest stock based on projected growth in baseline fuel wood demand18
This scenario is illustrative of the problem, not a prediction of future supply; an important factor
not taken into account in this scenario is that with reduced demand, wood fuel price is likely to go up,
which in turn could drive consumers / policy makers to using improved stoves, alternative fuels and
invest in tree planting. In other words, increasing scarcity would force action due to price / reduced
access, and in reality, stocks will never reach this low level.
There is a significant amount of uncertainty concerning forest cover estimates, given the age of the
Leskinen study.19 However, revised estimates on standing stock are unlikely to provide a more
positive outlook. In addition, other sources of forest extraction have not been taken into account in the
above analysis. The above analysis therefore suggests a critical issue concerning sustainability of
supply.

Transport sector
Transport sector estimates take account of the following –
 Vehicle ownership estimates are based on assumptions from the ZTMP (RGZ 2007),
supplemented by information from IEA on the relationship between ownership and per capita
GDP. Vehicle ownership levels rise from 37 vehicles per 1000 persons in 2010 to 55 by
2030.20
 For other vehicles, the GDP driver has been used.
 Vehicle statistics for the current year are based on information from the ZRB.
From projected vehicle numbers (shown in Figure 6), energy consumption and GHG emissions have
been estimated. Vehicle stock increases increase by 2.5 times by 2030, relative to 2010 levels. Based

17

Current imports of charcoal are estimated at 70% (based on Malimbwi and Zahabu (2008), cited in Owen 2011) from the
mainland, rising to over 90% by 2030. Wood fuel imports are set at 1% but increase to 20% by 2030. These assumptions on
import levels clearly have a significant impact on future biomass supply. If import shares were left at current levels i.e. did not
increase, the island’s biomass supply would reduce much more quickly.
18
Sources of data include: Standing stock - Leskinen et al (1997); Mean annual increment (for available yield) - Magessa 2008
(based on data cited in Owen 2011); Fuel wood demand – study own estimates)
19
A biomass survey has been proposed by the Norwegian Government in consultation with the Zanzibar Government which
would provide the basis for updating the forest cover statistics; however, it has not yet commenced.
20
The UK ownership was almost 500 LDVs per 1000 persons in 2005 (IEA 2009); this does not include two-wheelers which are
included in the Zanzibar estimates.
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on this, energy demand for road transport is projected to increase from 1460 TJ in 2007 to over 5400
TJ by 2030.
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Figure 6. Road transport growth in Zanzibar, 2010 – 2030

Agriculture Sector
Estimates for the agriculture sector are shown in Figure 7. Total emissions of 213 Gg CO2 are
equivalent to 72% of the energy sector emission level. Enteric fermentation, manure management
and flooded rice fields are all sources of CH4 while agricultural soil emissions are primarily N2O.
Agricultural soils
(Indirect
emissions)
4%

Agricultural soils
(Direct
emissions)
34%

Total Emissions:
213 Gg CO2 eq.

Enteric
fermentation
54%

Flooded rice
fields
6%
Manure
management
2%

Figure 7. GHG emissions in Zanzibar from the agriculture Sector in 2010
Enteric fermentation and agricultural soil emissions dominate sector emissions; for agricultural soils
emissions, the majority are from manure as opposed to fertiliser application. However, estimates of
14

fertiliser application, as a key source of agriculture soil emissions need to be improved, as currently
scaled from Tanzanian data.21 In general, agricultural soil emissions have highest uncertainty, due to
limited data and incomplete estimation. In addition, emissions from savanna and field burning of crop
residues are also missing but unlikely to be significant for Zanzibar. A full overview of the sources and
estimation approach can be found in Table 14 in Annex 1.
For projections, emissions associated with livestock have been estimated based on population
growth. This approach requires further refinement to take account of the balance between domestic
production versus imports across different products. Projections for non-livestock source categories
such as fertiliser application are based on growth in agriculture sector GDP.

Land use and land use change and forestry (LULUCF) Sector
Emission estimates from the LULUCF sector remain incomplete due to lack of data for what is a
complex sector for inventory development. Estimates have been made for the sector Changes in
forest and other woody biomass stocks using a simple estimation approach. This provides the basis
for understanding the contribution of bioenergy to total emissions, arising from fuel wood extraction.
The total emissions are estimated at 221 Gg CO2. This is because annual carbon stock removal is
greater than annual re-growth. Further information on sources of emissions from this sector, and
estimation approaches can be found in Table 15 in Annex 1.
Projections of CO2 emissions are based on the balance between wood fuel demand and annual
forest increment based on the standing stock. Further descriptions of the projections are provided in
the previous energy section concerning residential sector bioenergy consumption.

Waste Sector
Three waste categories are generally considered in inventory development – MSW to solid waste
disposal sites, wastewater treatment, and waste incineration. Only the first category has been
considered here, covering the level of organised disposal observed in Zanzibar Municipality (~60
tonnes per day) (RGZ 2010b). Due to lack of formal waste water treatment, this category has not
been included. Methane emissions from MSW to solid waste disposal sites are estimated at 28.3 Gg
CO2 eq. This only covers waste disposal to waste sites used by the Zanzibar Town Municipality.
Projected estimates are based on population growth.

Base year inventory estimates for 2010, and projections to 2030
Emission inventory estimates for 2010 are provided in Figure 8 below. They highlight the important
contribution from all sectors (apart from waste). Total annual emissions have been estimated at 763
Gg CO2 eq, resulting in per capita emissions of 0.6 tCO2. These estimates are low compared to those
for Tanzania, reported in Pye et al (2010). 2007 per capita emissions of 1.15 tCO2e (excluding
LULUCF) were estimated, rising to 2.65 tCO2e if LULUCF is included. Care should be taken in
drawing conclusions from this comparison, due to the incomplete nature of the agriculture and
LULUCF estimates in the Zanzibar inventory.
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Fertiliser data (Consumption in nutrients, tonnes N) from FAOSTAT, see
th
http://faostat.fao.org/site/575/DesktopDefault.aspx?PageID=575 (accessed 5 March 2012)
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Figure 8. Total GHG emissions in Zanzibar, 201022
Emission projections have been developed, to provide an understanding of how emission levels
increase out to 2030. This is an important part of the approach taken; without knowledge of future
emissions, it is not possible to assess future reduction potential, and the scale of opportunities for
carbon finance. A brief summary of the key assumptions used is provided in Table 4 below; further
description of the approach and data used can be found in Table 16 in Annex 1.
Table 4. Key assumptions used in emission projections for Zanzibar
Assumption

Current (2010)

Population growth rate
Urban population %

42.9%

Rural population %

57.1%

Urban population growth %

2010-2019

2020-2030

3.0%

2.5%

3.4%

3.2%

Total pers./ household

5.48

5.34

5.15

Urban pers./ household

5.66

5.43

5.21

Rural pers./ household

5.35
6.50%

6%

5%

Current

2020

2030

Agriculture GDP %

32.8%

30.0%

26.0%

Industry GDP %

12.6%

13.0%

14.0%

Services GDP %

42.5%

44.8%

47.8%

GDP growth rate
Assumption

Emissions projection estimates are shown in Figure 9 below. They show dramatic increases in
emissions from the forestry sector due to stock changes resulting from fuel wood demand. Transport
emissions also increase significantly, driven by the strong growth in vehicle ownership. Finally, the
agriculture sector shows increasing emissions growth due to increasing livestock numbers and
fertiliser use. Overall, emissions increase by 190% over the 20 year time horizon from 763 GgCO2e in
22

The following emission categories are not included in the base year inventory and projections: domestic marine and aviation,
categories under agricultural direct soil emissions (N-fixing plant, crop residues, histosol cultivation), and the LULUCF
categories of forest and grassland conversion, onsite burning of forests, abandonment of managed lands and CO2 emissions
from agriculturally impacted soils, and waste emissions from water treatment. These omissions are primarily due to lack of data
but will be included in the final report if data can be sourced. Modules 2 and 3 (Industrial Processes and Solvents and Other
Product Use) have also been omitted due to negligible emissions under these categories.
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2010 to 2213 tCO2e in 2030, leading to emissions per capita rising from 0.6 tCO2e to 1.02 tCO2e /
capita. This per capita level in 2030 is still significantly lower than most other countries in the region.
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Figure 9. Projected GHG emissions for Zanzibar, 2010 - 2030
It is important to recognise that there are significant uncertainties associated with these estimates due
to data availability issues (reflected in Table 16) and simplification of the approach taken, due to the
rapid nature of this analysis. However, despite these uncertainties the estimates provide a useful
insight into how emissions are expected to evolve over the next 20 years, and a baseline for
analysing lower carbon development pathways.
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Assessing the options: Low carbon measures for Zanzibar
This section of the report considers the policy options and measures across different sectors that
Zanzibar could consider as part of a move towards a more sustainable, lower carbon development
pathway. Across different sectors such measures are already being considered – a pilot REDD+
scheme is underway, funded by the Norwegian Government, while renewable generation options are
being assessed as part of an EU funded study. However, a more comprehensive climate strategy,
such as that being developed through UNDP funding, will want to look more broadly at the different
options, and assess which could be most beneficial for Zanzibar.
Within a strategy, low carbon measures are important because they can generate additional
investment, promote sustainability and increase focus on the need for increased climate resilience,
and synergies with an adaptation strategy. The fact that many other countries in the region are
developing strategies and more detailed NAMAs is because they recognise that increasing levels of
finance are coming from dedicated carbon funds, carbon markets and other multi-lateral funds that
recognise carbon reduction benefits. They also recognise that such an initiative could promote
sustainability across different sectors, critical for achieving near term policy objectives and longer term
development goals.
The key question is what low carbon projects / programmes should be prioritised? This section of the
report identifies different options and undertakes a preliminary appraisal of the benefits and
challenges of different measures.23 There are a range of criteria that help determine the benefits and
challenges, and are listed in Table 17 in Annex 2. Such criteria include synergies with government
policy, cost-effectiveness, policy cobenefits
(for
example,
energy
security), feasibility of implementation
BAU Pathway
etc.
GHG
saving
Emissions Level

Another important consideration is the
potential for emission reductions,
which provide the basis
and
justification for funding in many
instances. The emission inventory and
projections analysis provides an
indication of the potential across key
sectors. As shown in the adjacent
figure, the difference between BAU
and LCD pathway illustrates the
potential GHG emission savings.

LCD Pathway

2010

2015

2020

2025

2030

Prior to more detailed analysis, key themes for further analysis were identified in consultation with
stakeholders (see Box 3 below), based on the projections analysis and in view of the development
challenges facing Zanzibar. Each of these priority themes is considered in turn in this section of the
report and includes –





Sustainable supply of household energy, to protect forest resources and provision of modern
energy services
Development of renewable generation capacity, to enhance indigenous capacity and security
of supply, and reduce reliance on oil supply
Provision of sustainable transport, to reduce oil import reliance, increase vehicle efficiency,
protect urban environments and improve access through public transport
Increased uptake of low carbon agriculture practises, where this increases productivity, helps
to protect the environment and has the potential to increase rural incomes through carbon
finance

23

Previous larger scale studies e.g. Tanzania (Pye et al 2010) necessarily considered options more generically, and developed
cost-effectiveness analysis using marginal abatement cost curves (MACCs). In this study, we first focused on the areas of
priority based on development challenges (as highlighted in the first section of this report), with an aim of building a more
detailed analysis for these focused areas.

18



Promotion of sustainable tourism, to reduce natural resource consumption, enhance
environmental protection and improve economic benefits to the community

Box 3. Stakeholder workshops for Economics of Climate Change in Zanzibar Study
Stakeholder workshops were held in Unguja and Pemba in April 2012. These workshops provided a forum for
government and NGO stakeholders to discuss issues around climate change more broadly, and indicate what
they considered to be the most important issues. A full workshop report is available that describes the
workshop programme and results.

On low carbon development, the table below highlights these most important issues to stakeholder in each
thematic area, with each dot indicating a vote for that issue by a participant. This is useful for identifying
stakeholder priorities, and the emphasis that the study places on different issues. It also highlights the key
differences between islands, with energy and tourism issues much more important in Unguja, and agriculture
more of a concern in Pemba.
Highest Ranking Issues on LCD Options for Unguja and Pemba Participants
Unguja
Pemba
Energy (Electricity)
Wind
(11)
(13)
Solar PV
(12)

Energy security
(18)

Building design/retrofit
(12)

Tourism
Energy efficiency

(8)
Encourage sustainable tourism
(25)

Information/awareness
(11)

(consumers)
Energy cooking
Improved stoves
(9)
(19)
Forest protection
(24)
(8)
Afforestation
(24)
(20)
Agriculture
Agroforestry

(22)
Restoring degraded land
(9)
(17)
Biogas
(11)
(13)
Wood plantation
(11)
Transport
Not assessed for Pemba
Tighten import restrictions
(17)
Enhance inspection/maintenance
(17
Improve public transport provision
(27)
Pedestrianisation
(11)
Options are pro-rich (comment)
(7)
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Priority Theme 1. Access to clean and modern household energy
The energy needs of Zanzibar are primarily met through the use of fuel wood and charcoal. Such
fuels meet over 90% of final energy demand by households. Whilst a renewable energy, the level of
demand for such fuels means that they cannot be supplied sustainably, resulting in a detrimental
impact on indigenous forest resources (including biodiversity). There are not only supply-side
problems; on the demand side, this fuel is used inefficiently, and also gives rise to health impacts from
indoor air pollution due to the type of devices that are used.
A low carbon strategy could see a move towards more efficient use of the existing resources through
use of improved stoves coupled with the use of alternative energy options e.g. LPG, biogas,
renewable electricity, charcoal briquettes etc. This could lead to many benefits, including reduced
pressure on existing forests, reduced health impacts, energy security benefits and lower energy costs
for households.

Additionally, promotion of tree planting and forest protection would also be important measures and
should be promoted and supported wherever possible.

Current household energy use in Zanzibar, and future challenges
Zanzibar has seen a large increase in demand for wood fuel and charcoal over the last 10 years,
driven by population increase, limited switching to alternative energy sources and (in the case of
charcoal) increasing levels of urbanisation.
The most recent HBS survey (RGZ 2011) estimates households using wood fuel and charcoal at
70.8% and 26.2% respectively (in 2009/10), with limited change from 2004/05. The high use of these
fuels is due to their affordability and availability, with much of the rural use of wood fuel being noncommercial. Charcoal is used predominantly in urban areas; it is both affordable and can be bought in
a greater variety of quantities (large sacks to a small handful enough to cook one meal), making it
flexible to purchase and use. It also represents the most reliable energy supply chain on the island,
much of it being imported from the mainland.24 Other fuels struggle to compete due to their cost,
associated technology costs and unreliable supply.
For lighting, the other main energy service for households, connections to the grid determine the
share of energy used, with kerosene use in rural areas being very high, and similarly electricity in
urban areas. The latest figures suggest that 70% of urban households have access to electricity, and
16% rural households.
A key challenge to Zanzibar is how to sustainably meet the growing household energy requirements
of the population. This is a critical issue, due to a growing population and limited indigenous biomass
resources (which are currently being used unsustainably). Estimates used to develop the projections
(as described in the last section) illustrate that biomass fuels retain 75% of total share in 2030, down
from 94% (in 2010). Despite a lower share, this still represents a significant increase in demand for
24

It is important to note that imports of charcoal in particular provide an important source of fuel and to some extent safeguard
indigenous sources further. Promotion of a more sustainable production system and markets in Tanzania is therefore also key.
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biomass fuels, from 9,500 TJ to 13,000 TJ. The analysis also shows that current and future
consumption of wood fuel also has a significant impact on indigenous forest resources, particularly in
Unguja.

Low carbon options for the household energy sector
There are a range of options that both reduce carbon emissions and help promote a more sustainable
household energy supply, either through more efficient use of energy (demand side) and / or through
more sustainable use of indigenous resources (supply side). A preliminary review of Government
priorities, discussions with stakeholders and analysis of the challenges means the following measures
are the focus of in this section.




Promotion of improved cookstoves for more efficient use of biomass fuels
Transition to alternative fuels
Increase the supply of biomass for harvesting for energy

A broader overview of relevant measures in the residential sector can be found in Table 5.
Improve the efficiency of biomass fuel use through improved cookstoves
The main measure available for improving the efficiency of biomass fuels is the promotion of
improved cookstoves (ICS). Increasing the efficiency of household biomass consumption is an
important energy policy objective, reducing demand for wood fuel and charcoal, and thereby easing
the pressure on forest resources. Improved stoves can significantly reduce fuel consumption. In
addition to the benefits of reduced supply side pressures, co-benefits can also be significant. These
include the reduction in fuel payments and / or time spent gathering wood fuel, increased cooking
speed and improving indoor air quality, reducing negative health effects.
Broadly speaking, stoves used in rural areas for wood fuel tend to be based around the fairly
rudimentary three stone design, while in urban areas, where charcoal is predominantly used, most
stoves are made by local artisans out of scrap metal (known locally as seredani).25 To date there has
been limited uptake of improved stoves. In rural areas, while some local initiatives are underway26,
uptake of ICS appears to be limited, with an estimated 500-1000 installed in Unguja representing less
than 1% of the rural population (Hendriksen 2012). In urban areas it is not clear, although different
types of improved stoves are available on the market, including traditional charcoal metal stoves with
ceramic liners. A study by Makame (2007), based on a small urban survey, suggests that 25% of
households had some sort of improved stove i.e. traditional metal stove with ceramic liner.
Improved stove designs for both wood fuel and charcoal can save between 25-60% depending on the
specific design, and the performance of the traditional stove it is replacing. For example, fuel
efficiency of three stone stoves is generally between 7-12%; a rocket design stove could increase this
to 20%. Similarly, ceramic lined charcoal stoves replacing a traditional metal stove can increase
efficiency from 12% to 25% (based on information in Pye et al 2010).
Developing a stove programme to promote uptake would need to determine the type of stove
technologies to promote, their supply and the incentives for promoting uptake. (While the focus of this
section is on the household sector, this programme should be considered for other sectors). High
quality mass produced stoves are now available on the market, developed and produced by private
companies primarily from China, although are expensive compared to locally produced stoves.
Locally produced stoves offer the prospect of income generation for local artisans, and more
affordable technologies. What is important is that an ICS programme which is introduced can provide
the necessary benefits; the World Bank (2011, 2011b) notes that previous programmes have not
always delivered benefits and is a reason for looking at the new generation of mass produced stoves
now on the market. However, there a number of examples where implementation has been
successful and benefits realised.

25

Seredani vary in durability and size, the durability depend on the frequency of usage and on the quality/thickness of scrap
metal. The seredani is made in the form of a cylinder, with a perforated metal grate about half way up the inside. Pots supports
are fixed to the top edge and project inward a few centimetres (Makame 2007)
26
A variety of initiatives to promote ICS are underway under the CARE-HIMA project in conjunction with JECA, SEDCA and the
NGO Moto (Hendriksen 2012).
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Table 5. Overview of potential low carbon options for the household sector
Energy
Service

Option

Costeffective?*

Adaptation
synergies

Co-benefits (additional to
GHG benefits)

Barriers

Cooking

Improved
efficiency of
stoves

Yes (high)

Lower reliance on
increasingly scarce
or stressed resource

Initial investment
Lack of
information /
awareness

Cooking

Improved
efficiency of
charcoal
production

Yes

Lower reliance on
increasingly scarce
or stressed resource

Reduced fuel costs
Improved combustion – lower
indoor air pollution levels (health
benefits)
Less pressure on local forestry
Increase economic time
(particularly for women)
Less pressure on local forestry
Reduced costs
Employment opportunities to
manufacture / sell technology

Cooking

Switching to
alternative
fuels (away
from biomass)

Fuel /
technology
dependent

Lower reliance on
increasingly scarce
or stressed resource

Lower indoor air pollution levels
(health benefits)
Less pressure on local forestry
More convenient

No access to
electricity
Investment and
higher fuel costs

Cooking

Biogas

Fuel /
technology
dependent

Lower reliance on
increasingly scarce
or stressed resource

Upfront costs
Lack of
awareness
Ongoing
maintenance

Lighting

Solar home
systems

Lighting

More efficient
lighting e.g.
CFLs
(electric)
More efficient
appliances
(electric)

Yes
compared to
kerosene
and off grid
diesel
Yes

Lower indoor air pollution levels
Less pressure on local forestry
More convenient
Slurry by-product has high
nutrient content, used for
fertiliser
Lower indoor air pollution levels
from avoiding kerosene (health
benefits)
Social benefits from lighting

Appliances

Yes

Reduced energy costs
Reduced pressure on electricity
system
Reduced energy costs
Reduced pressure on electricity
system

Initial investment
Lack of
information /
awareness

Initial investment
Ongoing
maintenance and
access to spare
parts
Lack of
information /
awareness
Cheap price of
less efficient
appliances, lack
of information,
standards

Source: Adapted from Pye et al (2010); * Cost-effective means ‘no regrets / negative cost, or very low cost (<$10/tCO2).

Transition to alternative fuels
The main fuel alternatives for cooking include LPG, biogas, briquettes, and electricity. Some key
factors that will affect the transition to alternative fuels include the convenience, price, and reliability of
supplies (World Bank 2011b). Affordability is a particularly key issue. Charcoal and firewood are the
most affordable options for cooking, partly explaining why such fuels remain the most popular energy
source of households.


LPG. Consumption of LPG in Zanzibar has increased since the establishment of the Salama
distribution network with imports increasing from 30 tons/month in 2010 to 100 tons/month by
end of 2011. Nevertheless LPG still only provides 0.5% of cooking energy in Zanzibar. An
estimated 200,000 tons of LPG costing over $ 200m would be required annually to replace all
firewood and charcoal (Hendriksen 2012). Significant expansion of LPG faces a key cost
challenge; in terms of cooking energy service provided (delivered to the pot) it is more expensive
than biomass fuels (see later section on Economic considerations). In addition, there are
significant upfront costs associated with the gas cylinder and stove, and set quantities of LPG to
purchase based on cylinder size (unlike for charcoal or wood). Many households who have
irregular incomes often do not have the capital to pay the upfront cost for LPG cylinders and
stoves, or the fuel. In addition LPG deliveries are often unreliable and the price can fluctuate due
to the global market price (World Bank 2011b).27

27

It is important to note that subsidies for fuels such as LPG have been carried out with mixed results in Senegal. The subsidy
ended up costing the government 1.4% of GDP in 2006, and although more people did switch to LPG, the middle income
groups gained more than people on lower incomes. Consumption went down from 11.7 to 8.6 kg per person from 2005 to 2008
respectively when the subsidies were stopped.
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Biogas. The Tanzania Agriculture Sample Census of 2007/8 show that there are about 15,000
households with cattle in Unguja (over 10%) and over 40,000 (~35%) in Pemba. Households
keeping 2 -3 cows on the homestead can install a biogas digester, which will produce sufficient
gas for the preparation of 2 meals per day. The Ministry of Livestock and Fisheries has
implemented a pilot program for biogas since 2008 initially with support of a Danish organisation
DANTAN in which 13 units have been installed so far. The Ministry is now preparing to upscale
these efforts to 400 units over the next 5 years in collaboration with the Tanzania Domestic
Biogas Programme (TDBP) which has constructed over 2000 units in the mainland.28



Electricity. The number of households connected to the national grid is shown to have increased
to 38% in 2009/10 from the 25% reported in 2005. However very few people who have electricity
use it for cooking probably due to the upfront cost of buying an electric cooker, the cost of
cooking with it, unfamiliarity with using electricity for cooking and to a lesser extent because
electricity supply is unreliable. As the current prices of electricity are predicted to rise over the
coming years, it is unlikely that the use of electricity for cooking will increase significantly.



Briquettes. Briquettes which can be made from dried organic matter such as vegetable waste,
coconut or rice husks, and charcoal have been promoted in East Africa as an alternative fuel for
cooking as well as a means for cleaning the environment and a source of income. In Zanzibar a
few groups of people have been trained on briquetting and are in the initial stages of producing
and marketing their products. These groups are based in Mtoni, Mtwema and Pemba, with
training provided by an American NGO the Legacy Foundation, which has been working on
briquetting technologies in the region (Hendriksen 2012).
Briquettes made from charcoal dust offer the best commercial opportunities as the material has a
high calorific value, produces little smoke and can be used in the same stoves as used normally
for charcoal.29 The raw material is available from the selling points of charcoal in the markets
where sometimes as much as 10% of the charcoal is wasted. However, the overall contribution
of briquettes as an alternative to firewood and charcoal on a national scale is expected to be
small due to the limited availability of suitable raw materials (normal household waste cannot be
used), and may be most appropriate for niche markets such as hotels wanting to use more
environmentally friendly cooking sources.

It is important to note the limitations of fuel switching, and therefore the critical importance of the
improved cookstove programme, and addressing biomass fuel supply issues (tree planting, as
discussed below). LPG uptake will be restricted to urban areas, and to only those higher income
households that can afford this fuel. Biogas potential could be significant but this technology takes a
long time to implement, and upscale. Finally, briquettes, such as those made from charcoal, are
relatively niche. However, combined these alternatives could still play an important role.
Increase the supply of biomass for harvesting for energy
The critical role of indigenous forests in providing wood fuel has been clearly illustrated; however, the
sustainable yield from existing forests is far lower than demand. In addition to the demand side
measures discussed above, developing a tree planting programme is important to increase supply
and help protect existing forests.
There are a number of initiatives in specific areas of Zanzibar developing tree planting initiatives at
the community scale. The REDD+ pilot known as HIMA, being implemented by CARE, is such an
example. This is focusing on community-based forest management, with 40 villages (10 in Pemba)
included, covering 40,000 Ha under Community Forest areas. This is being scaled to 60,000 Ha. The
pilot is looking at issues around agreements on carbon rights for the communities, baseline
assessments against which to judge emission reductions, how to access voluntary carbon markets,
disseminating benefits and alternative income generation activities. Community expectations are high;
however, the benefits are dependent on market. Financial benefits are expected to start flowing by
year 4 of this initiative (2014).
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For more information, see TDBP website http://biogas-tanzania.org/
The Chardust Company in Nairobi has been producing and selling their briquettes for many years reaching up to 200 ton per
month into institutional and domestic markets. For more information visit, www.chardust.com . Similar initiatives have started in
other cities in the region.
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There are also other tree planting initiatives at the community level, such as those being developed by
Community Forest Pemba initiative. Such projects are providing the community with a sustainable
income through planting trees (and harvesting) and growing other plants for sale (see photos below).
The experience of the different agencies involved in this sector could be harnessed to develop a
larger scale programme. This is being done in other countries, notably Rwanda, which has a similar
population density as Zanzibar.30 Since independence in 1962, Rwanda has lost 60% of its natural
forest area; however, reforestation initiatives have seen cover forest cover increase to 20% of the
land area. Rwanda’s tree planting programme is aiming to increase cover to 30% by 2020, with the
aim of planting 68 million trees over 2012.31

Community tree nursery, Community Forest
Pemba (CFP)

Tree planting initiative, CFP

Across the biomass sector, there are data problems concerning supply and demand, and it will be
important to develop improved datasets to better understand the problems. Concerning forests, data
would help better understand areas of real scarcity, such as large areas of Unguja or coral rag areas
on the east coast of Pemba. A study has been planned for funding by the Norwegian Government to
update the Leskinen (1997) study, although timescales and scope of this research are not yet known.

Economic considerations
Uptake of improved cookstoves (ICS) or switching to alternative fuels is largely dependent, although
not wholly as discussed later, on the cost of ICS or alternative fuels. Generic cost information for
different stoves, based on World Bank (2011) analysis, is shown in Table 6. It illustrates that the costs
of ICS are higher than traditional types. These additional costs are obvious barriers to consumers
purchasing such stoves. The values illustrate even higher cost barriers of switching to alternative fuels
such as LPG.

30

2

Rwanda has a population of around 10 million and a land area of 26,000 km . Zanzibar has a population of 1.2 million and
2
land area of 2,500 km .
31
See UNEP website - http://www.unep.org/newscentre/default.aspx?DocumentID=2659&ArticleID=8944&l=en (Accessed
24/05/12)
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Table 6. Costs and performance of different stove technologies
Stove Type
Trad. Open Fire
Artisan Improved (ICS)
New Gen. Single Pot (ICS)
New Gen. 2 Pot and
Chimney (ICS)
Trad. Charcoal
Impr. Charcoal (ICS)
Kerosene Wick
Kerosene Pressure
LPG Stove + Cylinder
Biogas System

Stove Cost
(TSh)

Life (Years)

Efficiency
(%)

Annualised
cost (TSh/Yr)*

<1,600
8,000
40,000

1
1.5
5

15%
25%
30%

<1,600
5,459
9,593

80,000

5

30%

19,185

4,800
9,600
9,600
11,200
160,000
480,000

2
3
3
3
10
10

20%
30%
35%
55%
60%
60%

2,514
3,509
3,509
4,094
23,672
71,016

Source: World Bank (2011). *Annualised cost estimates based on 10% discount rate

Despite the initial higher capital costs, ICS can lead to significant reductions in fuel consumption.
Figure 10 illustrates this, by comparing the cost per unit of useful energy (energy use corrected for
stove efficiency so to be comparable) by different fuel-stove combinations. A locally (artisan)
improved wood stove leads to energy savings of around 50%, while new generation imported stoves
can achieve 60% plus. A similar observation can be made for charcoal stoves.
Based on fuel costs used in this analysis (wood fuel 113 TSh/kg, charcoal 550 TSh/kg), the fuel
savings from an artisan improved stove would easily cover the additional costs of the stove in less
than 2 months.32 The same is true for an improved charcoal coal. For a new generation wood stove,
the payback period is longer due to the higher price and is estimated in the region of 4.5 months. The
savings associated with wood fuel stoves of course assume payment for fuel. However, the time
savings associated with having to gather less wood can be monetised (using local wage rates), and
therefore benefits of the higher efficiency stoves can be identified.
250

TSh/MJ of useful energy

200

150

100

50

0
Impr. Kerosene Kerosene LPG Stove Biogas
Trad.
Artisan New Gen. New Gen. Trad.
Open Fire Improved Single Pot 2 Pot and Charcoal Charcoal Wick Pressure + Cylinder System
Chimney

Figure 10. Cost per unit of useful energy (or in the pot basis) by stove type33
Figure 11 illustrates the annual cost of using a specific type of stove, taking account of both fuels
costs and investment in stoves. It shows the significantly higher costs associated with LPG and
kerosene in particular. For biogas, due to no fuel costs, it works out as the cheapest per annum –
although the system itself requires the highest level of upfront capital. It is important to note that these
32

If wood is gathered or harvested from local community land, the cost could be estimated as the time taken to gather the fuel,
and quantified using local wage rates.
33
This metric does not include the costs of the stove but only takes account of different stove efficiencies
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values are particularly sensitive to assumptions about household consumption per annum and cost;
therefore, they should be considered as broad estimates.
600,000

Annual Cost of Stove Use

500,000

400,000

300,000

200,000

100,000

0
Trad.
Artisan New Gen. New Gen. Trad.
Impr. Kerosene Kerosene LPG
Biogas
Open Fire Improved Single Pot 2 Pot and Charcoal Charcoal Wick Pressure Stove + System
Chimney
Cylinder

Figure 11. Annual cost per household (fuel costs and annualised stove investment) by stove
type34
The economics of ICS and switching to alternatives fuels should also take into consideration other
factors that are not easily quantified. These factors broadly speaking make the investment in ICS and
alternative fuels more attractive. They include –






Reduction in health impacts associated with poor wood / charcoal stove technology. Women
and children are particularly exposed to indoor cooking smoke, in the form of small
particulates, up to 20 times higher than the maximum recommended levels (WHO 2005).
Smoke from cooking fuels is estimated to account for nearly 2 million deaths, more than 99%
of which occur in developing countries (WHO and UNDP 2009). This means that a significant
percentage of the annual burden of disease is caused by cooking smoke.35
Time savings, particularly for women. Improved stoves or more modern forms of fuels are
more convenient, provide quicker heating times (due to efficient combustion) and can save
time where fuel wood has been gathered.
Benefits to the natural environment, through reduced pressure on forests, and the biodiversity
contained in them.
Reduction in CO2 emissions, and the potential for carbon credits (see next section)

34

According to the latest HBS (2009/10), monthly per capita spending on housing, water, fuel and power is TSh 7880. This
translates to 510,000 per household per annum.
35
World Bank (2011) provides a useful summary on the latest knowledge concerning the health effects associated with cooking
smoke.
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Box 4. Illustrating the impacts of ICS and switching to LPG
Using a spreadsheet model constructed during this project, a scenario was developed based on the following
illustrative ICS / LPG programme –



The savings under this scenario
are shown in the graphs on the
right - in absolute terms relative
to the BAU and as % of the
consumption observed in the
BAU.
They illustrate that ICS, taken up
at a modest rate, can achieve
significant savings. In addition,
the increased uptake of LPG can
play an important role in further
reducing biomass fuel use. Both
measures combined see over
15% reductions in both charcoal
and wood fuel use in urban
areas by 2030 (and over 10% by
2020).
Rural
wood
fuel
reductions are comparably lower
in % terms with no fuel switching
in these households.
In 2020, this amounts to
biomass fuel cost savings of
TSh 10.6 billion compared to the
BAU, and TSh 15.7 billion in
2030. This equates to an
average
annual
household
saving of TSh 113,000 for wood
fuel, and TSh 167,000 for
charcoal users.
This means a very quick recover
of initial capital outlay for the
more expensive stove.

200
100
0

Difference from BAU, TJ



Households (rural and urban) who use charcoal as their primary cooking fuel – 10% ICS take-up by
2020 and 20% by 2030
Households (rural) who use woodfuel as their primary cooking fuel – 15% ICS by 2020 and 25% by
2030
Households (urban) using LPG at 15% in 2020 and 35% by 2030 (compared to 6% and 25%
respectively under the BAU)
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2030
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Urban Charcoal
Urban Wood fuel

‐200
Urban LPG
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Rural Charcoal
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Rural Wood fuel
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Urban Charcoal
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Urban Wood fuel
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Urban LPG

0%
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‐10%
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Rural Charcoal
Rural Wood fuel

‐20%
‐30%

The above scenario results in only an 11% reduction in indigenous fuel wood demand in 2030 because by this
date all charcoal is assumed to be imported. Therefore, there are no benefits to indigenous forests for
reduction in charcoal consumption.
The 11% reduction in wood fuel (if we assume all of that wood fuel is non-sustainable) directly translates to an
equivalent reduction in carbon emissions. For the charcoal, reductions in emissions would be primarily linked to
production on the mainland (assuming 70%+ imports). Assuming this was from unsustainable sources, the
carbon savings in the above example would be over three times higher.
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Figure 12. Monthly cooking costs in Dar-Es Salaam in 1990/2004 (World Bank 2011)
The analysis presented in this section considers fuel prices on their current basis, and therefore the
relative differences between the alternatives. However, future prices increases will differ between
fuels, as illustrated by the example of household cooking fuel costs in Dar-Es Salaam (Figure 12). It
illustrates that electricity is no longer the lowest cost option (as it was in 1990), and that while
electricity, LPG and kerosene have increased significantly, charcoal has reduced in cost. This would
suggest that policies need to take account of future price changes if gains realised in the past are to
be maintained in the future. In Zanzibar, the situation is complicated; prices across all fuels are likely
to rise although at different rates. Predicting the rate of change will be challenging and will depend on
biomass sector measures, decisions about the power generation system etc.

Implementation issues
Implementing measures to address household energy issues is not straightforward, due to
affordability and a range of other issues.
Improved cookstoves
Implementation barriers to the uptake of ICS include the following –





Affordability. Lack of upfront capital (due to already tight household budgets) and absence of
credit can be a key constraint. This is usually cited as the most important barrier to uptake
(World Bank 2011b).
Market issues. Poor awareness of technology benefits and provision of appropriate
technologies can undermine uptake, generating low market demand.
Lack of acceptance for technology. Cultural and social perceptions could also be important
barriers to changing long standing cooking practices. There may be issues about the taste of
food, or that smoke might be positive (reducing mosquitos).
Role of gender. Although women use stoves, it is often the men who decide on such an
investment, and therefore will be less informed about the problems of current practices (or
benefits of change).

The question is how to develop a programme that can overcome the above barriers and provide the
benefits to Zanzibar in reducing biomass energy use on a per household basis. Oft-cited successful
programmes include China’s National Improvements Stove Programs and Kenya’s Ceramic Jiko,
which both show early funding is key for programmes to thrive, become sustainable and ultimately
operate with little or no external aid (World Bank 2011b).36 Early support includes basic R&D,
technical advice, entrepreneurial training, public education, and quality assurance. In Kenya, support
came primarily from external donors over seven to eight years. The other important feature of

36

The annex of this report has a good overview of the characteristics of key stove programmes recently implemented in Africa.
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successful programmes is that stoves are introduced gradually, allowing for testing of implementation
and for the market supply and demand to grow organically (see Box 5 for key success factors).
Box 5. Key success factors for ICS programmes
A number of key success factors are evident for those ICS programmes that have delivered significant impacts:










Need for product design support: Experience suggests that the private sector rarely invests in products for
‘bottom of pyramid’, and relies on the donor or NGO sector design, viewing the market as unattractive.
Only once there is a viable product will social entrepreneurs step in to market and distribute. Product
needs to be suited to cultural expectations, and not just efficiency and pollution reduction benefits;
The need for finance: Some countries (Kenya, Sri-Lanka, India) have made significant progress towards
commercialisation and supporting social entrepreneurs to move towards a non-subsidised market model
for ICS. However, significant donor or government support has been central to the scale up of delivery
(e.g. the delivery of 3 million commercial ‘Anagi’ stoves in Sri Lanka). Micro-finance institutions are often
reluctant to engage in the financing of ICS, due to the low value of the product and the high transaction
costs in relation to potential revenues
Up-scaling subsidy: Experience demonstrates that subsidies can play a supportive role for cookstove
development. These include indirect subsidies (product development, promotion, training, awareness
raising etc). It is important that subsidy systems are aligned so that attempts to introduce market based
approaches are not distorted by direct subsidy of stoves.
Encourage Social Entrepreneurs: There are many examples of successful social entrepreneurs who are
seeking to create commercial models built around product design and microfinance (e,g, SELCO Indica,
Pakti Design, Labs, Sustaintech). Committed ethical commercial developers can provide significant drive
to establish the required scale;
Exploit existing and distribution supply chains: Small scale renewables require the establishment of supply
chain infrastructure, which can be expensive for such a low value product. Often, the sale of clean
cookstoves may not be a substantial enough business to support a single entrepreneur. Micro-enterprises
will often need to offer a diversified product offering (either other small scale RETs, sanitary ware or
concrete manufacture). Successful scale up models (e.g. Prakti in India, GTZ in South Africa) have
exploited existing distribution chains (e.g. solar products), or NGO microfinance structures.

In terms of financing, improved cookstoves have traditionally been supported through subsidised
social delivery programmes and funded by donors or governments. Funds have been used for
different purposes, such as market development, technology development and piloting, health and
social improvement, policy support and humanitarian assistance. Direct Subsidies will include a direct
cash payment to the producer or consumers of stoves. These may include;




Buy-down grants to reduce product price, either paying the producer for every unit sold or
installed, or providing a voucher for a similar sum to the customer. A subsidy of up to 100%
may be provided where there are extreme social issues related to health or poverty concerns;
Development grants or concessional loans to support the establishment of production and
distribution infrastructure (either to local entrepreneurs, or to larger organisations extending
operations into lower return underserved areas);
Fiscal support (such as tax exemptions, lower custom duties) for stove producers or clean
fuel manufacturers although most ICS have few imported or added value components.

Indirect subsidies do not involve a direct cash payment, but can play a significant role in scale up.
These may include product R&D support for locally acceptable technologies, public awareness
(health, cost saving) and demand stimulation, support for standards and certification processes,
capacity building for government NGOs, micro-finance and stove manufacturers and provision of
sufficient funds to allow refinancing where micro-finance models are utilised.
Funders such as the World Bank and GEF have both provided funds for biomass cookstove
programmes, together with bi-lateral donors. A number of donors are active in East Africa to support
household energy projects. UNDP and GTZ are active in stove programmes. Many countries in
Southern Africa have participated in Programme for Basic Energy and Conservation in Southern
Africa (ProBec), with the support of GTZ, to reduce dependence on biomass fuels. Funding through
carbon financing is discussed in Box 6 below.
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Box 6. Issues related to carbon financing for cookstove programmes (primarily based on
Hendriksen 2012)
Uptake of ICS and switching from biomass fuels to alternative fuels results in a reduction of GHGs, because
the source of that biomass is deemed non-renewable (due to being unsustainable). Carbon credits could be
derived from such measures if evidence can be provided that the fuel is from non-renewable sources, and
emission reductions through improved efficiencies can be measured and verified. From theoretical point of
view, such measures are extremely cost-effective in carbon reduction terms (as shown in Pye et al. 2010).37
However, the key challenge is actually realising such benefits through carbon financing.
Over the last years the carbon market for improved stove projects has been growing rapidly as new
methodologies and stakeholders have become involved. The first CDM project for cookstoves was registered in
Nigeria in 2009 while others are under preparation including in India, Nepal, Lesotho and a regional “Program
of Activities” in East Africa. Under the voluntary market, there are already some projects including in Uganda,
Ghana and Mali which have even issued VERs. Others are in preparation and Kenya is becoming a regional
centre with expertise provided by carbon companies operating from Nairobi.
The costs of setting up a carbon project are very high and can add up to US$ 150,000 – 250,000 to reach
successful registration with the UNFCCC and the obligatory annual validation of the project can costs again as
much as $25,000 – 40,000 per year. Therefore, for a smaller country such as Zanzibar the scale may not be
large enough to attract such a project, due to the requirements for project document, baseline studies with
performance tests for hundreds of stoves, a reliable monitoring system to keep track of the number of stoves
sold and in use and payment of the annual validation surveys. In addition, such projects require strict stove
specification from which emissions can be easily verified; therefore, artisanal stoves may not be appropriate.
A better route could be to collaborate with existing programs in the region or with suppliers of stoves who
already have started their own projects (for instance the Paradigm project sells Jikopoa and Envirofit stoves in
Kenya with carbon support). One big issue is to ensure that the users of the stoves, who are the ultimate
producers of carbon and their emission reductions, will also profit from the carbon finance as in many case
intermediaries such as carbon developers or manufacturers are more likely to collect the revenues..

Switch to alternative fuels
Such an initiative would be on a much smaller scale than the ICS programme. LPG uptake would
primarily be focused on urban areas while biogas would only be applicable for those households with
standing cattle. However, such fuels (including others such as electricity / briquettes) can make a
contribution.
A major issue relating to the uptake of alternative fuels is not only the much higher fuel costs (Figure
10) but also the upfront cost associated with the technology (Figure 11). Therefore, there needs to be
consideration of how such alternatives can be paid for by consumers. For example, for LPG there is
the issue not only with the upfront cost but also the need to purchase cylinders of gas on an on-going
basis that also require upfront payment. For biogas, the upfront cost of the system is high. Therefore,
facilities to allow for credit to consumers will be important, either from the supplier or other institutions,
such as banks.
Other implementation factors include –





Ensuring reliability of supply. Consumers who commit to LPG need to be sure that there will
be reliable supply although this may be less important due to most householders also
continuing to use charcoal; however, reliability for larger consumers e.g. hotels, is more
critical.
Technical capacity. This is key to assist consumers in fitting and maintaining technologies,
particularly for LPG / biogas
Awareness. Consumers need good information about the benefits and risks of switching to
make an informed decision. Without this, consumers will be less prone to switching.

For consumer acceptance of fuel switching, there needs to be a level of comparability in price and
utility of service. This requires incentives, as the current market price of alternative fuels is, for the
37

In other words, the cost per tonne of CO2 saved is low for an ICS, due to the negative cost of the measure and the significant
emission saving.
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most part, high enough to discourage this transition. Cleaner fuel costs and availability vary by
location (with urban areas generally having lower costs than rural due to economies of scale, more
reliable transport and distribution networks).
The Government intervention through economic incentives is an important strategy. In countries
where a major part of the price of LPG is a petroleum tax— reconsidering tax policy on clean fuel is a
major first step towards encouraging transition. Cleaner fuels (Ethanol, LPG, Kerosene, sustainable
biofuels), may be supported through lower duty rates, but this can often impact upon the fiscal
position of the government if budget revenues are dependent on fossil fuel consumption. There is
evidence that where pricing interventions are undertaken by government, consumers can respond
rapidly. For example, the Government of Kenya approximately 10 years ago reduced duties on
Kerosene, resulting in a shift from charcoal woodstoves in more than 50% of urban households, but
maintained high taxes on LPG, slowing the development of the market for a cleaner substitute.
A key constraint, as discussed earlier, is the capital cost associated with fuel switching, in particular
the purchase of compatible stoves, which can make the potential economic benefits less attractive.
Poorer consumers are more likely to avoid higher capital costs, irrespective of the cost savings from
subsidised cleaner fuels. A lower capital investment would encourage the adoption of clean cooking
fuels, although it should be high enough to support commercialisation and long term private sector
investment. One option to ensure that poorer households can access cleaner technologies is a
“cross” subsidy through which the price of stoves and storage tanks is included in the purchase of
fuel, effectively providing a transfer from wealthier households through higher fuel costs. Other
options include targeted stove subsidies to registered poor households.
Subsidies work better in urban areas where wood and charcoal are usually purchased rather than
gathered for free and where fuel costs are more comparable. However, wealthier urban consumers
tend to benefit more from targeted support for LPG, with poorer households, who seek to purchase
small discrete quantities, put off by the need to purchase in bulk (larger canisters and tanks). Poorer
urban consumers may suffer if traditional fuels are taxed to support cleaner alternatives. Oversubsidising the capital cost of cleaner stoves may lead consumers to undervalue equipment.
Tree planting initiatives
A large scale programme of planting should be a measure strongly considered, as suggested by
Owen (2011). In Zanzibar, any tree planting programme is going to be closely linked to the agricultural
sector. Owen (2011) notes the following challenges associated with promoting farm forestry for fuel
production –




The scale of planting needed to make a difference is significant; this was illustrated by Figure
5 earlier in this report.
Current prices of wood fuel are depressed due to illegal sourcing, under-payment of official
fees and imports of biomass fuels; this dis-incentivises commercial production
The quality of farm-grown wood fuel is perceived as inferior to hardwood (still available)

On the need for large scale planting, Owen (2011) suggests support for large-scale tree planting at
the scale of tens of thousands of hectares per annum, focussing primarily on fuel-producing species
in woodlots under private management within the coral rag. Such a programme would need strong
support from across government and input from different stakeholders involved in such activities,
including CARE, Community Forests Pemba etc. Other country experiences should also be examined
to identify best practice and practical issues of implementation, including the ambitious initiative
underway in Rwanda. 38
On the challenge relating to price issues, Owen (2011) suggests that incentive based schemes,
including payments and grants for planting trees (for firewood and charcoal production) should be
looked at. Incentive-based models such as Plan Vivo and the Uganda Sawlog Production Grant
Scheme are cited as useful examples. Concerning quality of wood produced, there is a real need to
identify the types of species (potentially using trials) that would be attractive to consumers and that
would grow well, particularly in coral rag areas.
38

A supporting working paper by Dyszynski (2011) titled Forests and Tree-based Systems Sector Working Paper, provides a
useful overview of best practice in this area. The paper supported the analysis underpinning the Government of Rwanda’s
National Strategy on Climate Change and Low Carbon Development for Rwanda
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For all three actions described above, better information is required so that policy development and
implementation of those policies can be done effectively. On the supply side, there is an obvious data
gap with respect to existing forest cover, in particular relating to type and extent of forest cover, and
spatial distribution. This gap should be filled by a Norwegian-funded study set to start in the near
future. Information gaps on the demand-side are highlighted by Owen (2011). These include the
nature and scale of biomass fuel consumption at domestic level (by island / area type (urban / rural)),
consumption by institutions and businesses (including bakeries, public institutions (schools,
hospitals), lime kilns etc.) and biomass fuel imports.
In addition to improving the understanding of the situation, financing is critical to get measures
implemented. Annex 3 outlines some of the key financing opportunities of relevance to biomass
measures. On afforestation and forestry protection, it will be interesting to see the extent to which the
HIMA project can be up-scaled to many other communities in Unguja and Pemba, and the financial
flows that can be sourced from the voluntary carbon market. However, other sources of financing are
required to get to the large scale action required and quickly, and source the level of funding required.

Summary
There are many challenges associated with providing a sustainable and diverse supply of household
energy. This is primarily due to the inefficient use of biomass fuels, their unsustainable supply and the
high cost of alternatives. The challenge is made greater by increasing population and economic
growth, putting additional pressures on natural forest resources.
It is clear that biomass energy will remain as the main source of energy for many years to come.
Therefore, a number of measures will be needed to ensure future consumption is both lower (in per
capita terms) through fuel switching and more efficient use, and that supply is sustainable. Therefore
the following measures should be considered as a package, all of which are needed –






A large scale improved cookstove (ICS) programme to improve efficiency of fuel use. A
programme could provide significant benefits to consumers (through reduced fuel costs), and
for enhancing forest resource protection. There are also other benefits relating to reduced air
pollution, and convenience for households. The main barrier to uptake is the additional cost
for investment – although other barriers are clearly important e.g. social, cultural issues.
Whilst extremely cost-effective (in terms of energy provision and carbon reduction) over their
lifetime, a programme would need to consider subsidies to promote uptake.
There are opportunities for the uptake of alternative fuels, including LPG in urban area,
electricity for connected households, biogas for households with standing cattle and more
niche alternatives e.g. briquettes. In the main, cost barriers to take-up are significantly higher
than for ICS. Where appropriate, such alternatives should be promoted, to diversify supply
options away from biomass fuels. However, government will need to ensure that supply of
fuels can be safeguarded, their costs moderated and technology reliability guaranteed.
Tree planting should be promoted to ensure that future demand can be sustainably met, and
existing forests protected. Rapid increases in tree planting can be done although this requires
strong political will and funding, as has been demonstrated in Rwanda. The REDD+ pilot
could also be scaled, if the benefits to the communities involved of deriving carbon credits can
be demonstrated. However, the level of tree planting needed cannot only rely on carbon
markets as the driver but requires other funding. Other groups involved in afforestation efforts
currently could provide important insights on the best way to setup such a programme

National governments have a key role to play in encouraging cleaner cooking, fuel switch and more
sustainable biomass. Zanzibar could consider a central government unit aimed at gathering energy
use data and making well informed policy decisions, well targeted at both urban and rural markets,
and at different income groups. Such a unit could ensure that distribution is accompanied by training
and supply chain support. It may also manage a central fund to support clean household energy
development.
A central fund unit could channel finance and potentially some level of subsidy to implementing
partners responsible for market development and dissemination. It could also be responsible for
setting quality standards to ensure that products last longer than the potential consumer finance
package. NGOs or private companies tend to be responsible for marketing and, in many cases,
32

financing cookstoves over a period of time. These models mirror the successful approach used for
solar home systems in Bangladesh or elsewhere, although the lower cost of ICS makes it less
attractive for micro-finance institutions. Other financing approaches to be considered might include
combining cookstoves into programmes that provide social investment funds through community or
block grants.
Given that the cost of fuel switching is likely to be lower for urban households who purchase fuel
wood or charcoal, a focus on urban areas might initially be taken, with a move to peri-urban and rural
supply chains over time. Information remains a key barrier, where government institutions can play a
role in raising awareness about potential options and communicating key benefits. A particular
challenge is overcoming social and cultural norms around cooking, where there may be strong
attachment to some types of stove.
Based on the above findings, a set of recommendations are further developed later in this report.
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Priority Theme 2. Electricity supply diversification through indigenous
renewable generation
The provision of a reliable and accessible electricity supply is fundamental to the development of
Zanzibar’s economy, and to the social welfare of the population. Without it, industry output is affected,
services in the tourism sector cannot be maintained, and health and education provision is adversely
impacted. As highlighted by the IEA (2010), without access to modern energy, meeting the Millennium
Development Goals (MDGs) will not be possible.
Zanzibar has the benefit of being connected to the mainland network, which provides most of the
electricity requirements of the islands, and will do so for the foreseeable future. Most Small Island
Developing States (SIDS) do not have such supply options and have therefore looked more
proactively at renewable, low carbon sources of electricity. Harnessing indigenous renewable energy
could also benefit Zanzibar for the following reasons – rapidly increasing demand and the need for
more capacity, mainland supply disruption, and increasing price of electricity from TANESCO.

Zanzibar’s electricity system
Electricity for Zanzibar is sourced almost exclusively from the Tanzanian mainland. Unguja Island
depends entirely on power energy from the TANESCO grid through a 132kV submarine cable with a
capacity of 45MW, first installed in 1979. Pemba Island is now connected via a submarine cable to the
mainland. Zanzibar Electricity Corporation (ZECO) is the sole power utility in Zanzibar, responsible for
generation, transmission, distribution and sales of electricity. ZECO has emergency generators of 25
MW capacity, at Mtoni power station (which came online in 2010) for use at the time of power outages
on the mainland.39
The cable linking Unguja to the mainland is old and subject to failure, and does not provide the
required capacity is needed, due to rapidly increasing demand. Due to cable failure, Zanzibar has
suffered two major blackouts since 2008, the most recent lasting three months between December
2009 and March 2010 (see Figure 13). The Government spent an estimated 1 billion TSh running 44
small generators to produce emergency electricity for hospitals, water, security and other key services
during the 2010 blackout.40
Capacity is also at its limit. The peak demand for Unguja in August 2011 reached 52.2MW. In order to
meet this demand ZECO had to generate additional power using diesel generators at Mtoni to cover
the peak demand, since the maximum capacity of the submarine cable has been limited to 40MW.41
Load shedding continues to be an issue in 2012 during the peak demand period.
The Millennium Challenge Corporation (MCC), through the Millennium Challenge Account-Tanzania
(MCA-T), is funding a new 100 MW cable to supplement, and eventually replace, the old 45 MW
cable. The new cable should be in place by the second half of 2012. It is estimated to cost 88 billion
TSh (US$ 55 million), with a 4 billion TSh contribution from the Zanzibar Government. An assessment
has been undertaken by the MCC to assess the benefits of the cable to general supply and to the
hotel sector (MPR 2011). This study shows the potential benefit of the cable (e.g. increased
investment and economic activity, power quality improvements, social gains in education and health)
and the costs of the blackouts.
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Co-funded by NORAD (NOK 24 million), DFID (USD 3 million) and SIDA (USD 4.5 million) (NORAD 2011)
See http://www.africagoodnews.com/infrastructure/energy/1537-zanzibar-to-invest-over-150-mln-in-power-projects.html
41
Zanzibar Electricity Corporation (ZECO) Business Plan 20011/12 to 2013/14, March 2012
40
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Figure 13. Monthly electricity consumption in Zanzibar, 2007-2010 (ZECO data, as presented in
MPR 2011)
A 73 km submarine cable linking Pemba to the mainland grid (at Tanga) was opened in 2010, funded
in the main by the Norwegian Government (NOK 300 million (US$ 50 million), with NOK 100 million
from the RGZ and GoT). It has a capacity of 25 MW and has replaced the three diesel generators that
used to supply Pemba and according to NORAD (2011) will meet expected demand for the next 2025 years.
Current supply of electricity by sector is provided in Figure 14 below. The largest consumer group is
pre-payment scheme users, primarily in the residential sector but also some commercial consumers.
The growth in demand for electricity in recent years is not clearly reflected in the graph due to supply
problems between 2008 and 2010, and missing information on pre-payment levels (for 2006-2009).
However, statistics of the maximum power demand on Unguja do illustrate a significant increase in
demand, rising from 24.2 MW in 2000 to 58.3 MW in 2011.
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Figure 14. Distribution of electricity sales by sector, 2006-2011 (Source: ZECO)
The level of connectivity to the grid is high in urban areas, and increasing in rural areas (for example
through NORAD (2011) funding). The latest HBS puts connectivity levels at 70% in urban areas and
15.7% in rural areas in 2009/10, compared to 56.9% and 6.8% in the previous 2004/05 HBS (RGZ
2011). This compares to mainland grid connectivity of 14%, with rural areas at 1% (GoT 2003b).
However, the grid infrastructure has high losses, estimated at 12.5% in 2009. A further 13%
commercial (or non-technical) losses are estimated, which is energy that is delivered to customers but
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not billed for (MCA-T 2011). Total losses of 25.5% are relatively high; out of 230 GWh supplied by
TANESCO in 2009, only sales of 171.5 GWh were realised.

Future supply challenges
There are a number of future challenges that Zanzibar will face in relation to electricity supplies that
suggest a greater focus on renewable energy is prudent.
Strong future demand growth
Demand for electricity is predicted to grow significantly in future years. Analysis presented in
TANESCO’s Power Sector Master Plan (PSMP) puts Zanzibar electricity growth at 218% between
2010 and 2030 (GoT 2008). The PSMP suggests 2030 consumption reaching around 1150 GWh,
increasing power demand to 220 MW. Using an approach that correlates electricity consumption with
GDP per capita (based on data from 70 developing countries42), a similar demand of over 1100 GWh
is estimated (Figure 15). Current consumption is at 250 GWh.
While the capacity of Tanga-Pemba cable is sufficient (at 25 MW) to meet Pemba’s future demand,
additional capacity will be needed on Unguja, beyond that which is provided by the new 100 MW
subsea cable. As illustrated in Figure 15, existing capacity (by the end of 2012) will be approximately
140 MW based on the new Unguja 100 MW cable being in place. The old cable is assumed to provide
capacity out to 2018 but then is retired due to age.
At that point in time, capacity reduces to 100 MW (grid-based), equivalent to the current demand.
Demand exceeds capacity from this point onwards. 43 While there are uncertainties with the growth
projections underpinning this analysis, it clearly illustrates that additional capacity will be required by
2020, either from indigenous renewable sources or by increasing the capacity of the mainland
connection. Whatever new capacity comes online, It is critical that electricity provision is met and
expanded to meet high future demand given the numerous benefits (for example, see Mwakapugi
(2010)).
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Figure 15. Projected consumption, maximum demand and capacity for Unguja, 2010-2030
The above graph does not include back-up diesel generation capacity as such capacity is not for
regular use. However, on Unguja, ZECO does have 25 MW of back-up capacity. In 2011, ZECO used
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2005 data sourced from EarthTrends (http://earthtrends.wri.org) Searchable Database Results, provided by the World
Resources Institute (http://www.wri.org).
43
This maximum demand has been projected based on the rate of consumption growth; it could be higher if demand becomes
more ‘peaky’. This could happen if specific demands also grow e.g. AC cooling. Data from ZECO on the daily load profile will
help us better determine this (once provided).
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approximately 400,000 litres of diesel for back-up generation, due to local network problems and to
reduce shortfalls during peak demand.44
Reliability of supply issues
The problems of supply disruption have brought into sharp focus the importance of supply reliability.
Previous blackouts and on-going load shedding highlight problems of mainland supply via the subsea
cable and poor maintenance of the islands’ distribution network. The funding by MCC of a new
subsea cable should go a long way to addressing the supply reliability issue (although future failure
cannot be completely ruled out). In addition, there is now 25 MW of back-up diesel generation on
Unguja to also cope with supply shortfalls. However, this will not necessarily remove all exposure to
load shedding on the mainland that could affect Zanzibar in the future (see box below).
Box 7. Impacts of TANESCO load shedding on Zanzibar, May 2011
By ISSA YUSSUF, Zanzibar (21st May 2011), Tanzania Daily News
ZANZIBAR Islands have not been spared from the on-going power rationing in the country, but the islands
are better-off than many parts, since the rationing is only in the evenings in Unguja Island, Zanzibar
Electricity Company (ZECO) official said on Friday. “Zanzibar is also feeling the pinch of power rationing in
the country, but the rationing is only in the evenings in Unguja, while in Pemba there is no rationing at all.
This is because power consumption in Zanzibar is very low compared to many parts of Tanzania mainland,”
a ZECO Information Officer told the 'Sunday News'. He said while the demand during daytime on Unguja
Island was between 25 and 29 megawatts, while in many parts of the mainland the demand is higher. He
said currently that TANESCO supplies 30 megawatts of electricity to Unguja Island down from the normal
50 megawatts released before the rationing.
“The electricity demand is higher in the evenings on Unguja island, where more than 40 megawatts is
required, prompting us (ZECO) to introduce power rationing starting from 6pm to 11pm in all zones on
Unguja Islands,” the ZECO official said. He said before the 16-Hours power rationing in Tanzania took
effect on Thursday, the Zanzibar’s Stone Town (Zanzibar’s commercial and administrative centre, with Main
Hospital) was exempted, but it has now been included in the rationing.
He mentioned affected zones as North, South, Cotex, Saateni5, Saateni6, Fumba, and Mtoni/Mpendae,
saying that ZECO has failed to utilize its 32 generators due to lack of funds to buy fuel. “We need
approximately 300m/- to run the generators per month for only five hours daily. We do not have the cash so
we ask our customers for patience”. Both Unguja and Pemba get its electricity from the national grid
through Dar es Salaam which supplies Unguja Island, while Tanga supplies Pemba Island which is not
affected by the rationing because its consumption is below ten megawatts at all times.
Tanzania's state-run power company announced last week the introduction of a daily 16-hour power cut for
a whole week, starting from Thursday due to shortfall of up to 350 megawatts (MW) on the national grid.

It therefore makes sense to look at diversification of supply from the mainland to reduce exposure, at
other distributed generation options for different sectors that localise generation and remove potential
for grid disruption, and infrastructure improvement.45
Lack of supply reliability has major impacts on households and the wider economy. CTI (2011)
highlight the major impacts on industry on the mainland, illustrating the problems of poor reliability.
These include income loss (TSh 31 billion per annum for manufacturing), machinery damage, loss of
competitiveness (24 hours of work are lost per month per firm), maintaining excess (back-up)
capacities, and investor demoralisation. These issues are all pertinent to the tourism industry on
Zanzibar (and further elaborated in the later tourism section).
Some of the consequences of more serious electricity blackouts are highlighted by Ilskog (2011)
including lack of diesel supply (due to more own generation), loss of economic activity, problems with
water supply (due to constraints on pumping) etc. Impacts on the tourism sector during the 2009/10
blackout were highlighted in a survey undertaken by Mathematica Policy Research (2011).
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Data provided directly by ZECO
TANESCO has significant plans to increase generation capacity over coming years and if realised, supply to Zanzibar would
be more reliable.
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Increasing oil prices
Linked to supply reliability is the need for back-up diesel generation, not only for the system operator
but also for different sectors including tourism. The cost of diesel, which continues to rise, impacts on
competitiveness – and is further discussed for the tourism sector in the relevant section. Zanzibar
does not have the same level of reliance on diesel generation as observed in other SIDS; however,
reducing the reliance on this type of generation through diversifying to other sources makes economic
sense. It is important to note that diesel generation is always going to be an important back-up source
as unlike solar and wind generation, it can provide guaranteed electricity on demand (subject to fuel
availability).
Increasing TANESCO prices
As the single largest bulk purchaser of electricity from TANESCO, Zanzibar has enjoyed a
comparatively low tariff. In 2007, the average tariff yield for TANESCO based on a kWh unit sold to
Zanzibar was 37 TSh; this increased to 85 TSh in 2009. The average yield across all TANESCO
customers (tariff classes) was 119 TSh in 2009, so significantly higher than for Zanzibar (Vernstrom
2010).
The current charge to ZECO for TANESCO electricity is 92 TSh, which is then sold on to domestic
consumers for 120 TSh (or 6c/kWh).46 Other customer categories incur a higher tariff e.g. 150
TSh/KWh for service sector. 24% of domestic customers are estimated to be on the lifeline tariff of 50
TSh/KWh although this only accounts for 4% of electricity sold to the domestic sector.
The issue is that electricity prices are inevitably going to increase. This is because electricity is being
sold at a rate far lower than the cost of production, and is therefore unsustainable. Vernstrom (2010),
in a tariff assessment study for TANESCO, estimated the cost of production (based on a long run
marginal cost analysis) at 255 TSh/kWh47 in 2011 (see Figure 16), compared to the average yield of
119 TSh in 2009. This equates to an annual economic subsidy of 670 billion TSh.
In January 2012, in a sign of things to come, EWURA agreed to a temporary rise of just over 40%
(rejecting a TANESCO request for a 155% increase). This would see ZECO paying a higher tariff
although it is not clear yet whether ZECO are now paying this higher tariff. This would of course
translate through to higher tariffs for ZECO customers.
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Figure 16. Electricity tariffs for TANESCO and ZECO
The issue for Zanzibar is that it will undoubtedly see continued price increases from TANESCO
particularly due to the current non-economic tariff structure and associated financial problems of the
utility. Diversification to alternative renewable generation sources could be further strengthened by the
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Based on personal communication with ZECO (February 2012)
An alternative metric is financial revenue requirement which reflects the average revenue which must be collected from
customer sales in order to meet its obligations to lenders and maintain commercial viability. This was estimated at 160
TSh/kWh in 2011, rising to 207 TSh by 2013.
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risk of future exposure to price increases. In addition, ZECO are also considering how in the future
they can have greater control over the tariffs that they set as currently they are operating at a loss.
Based on their 2010/11 accounts, they made an operating loss of US$ 8.8 million.
In summary, serious disruption of the cable connection in the past has resulted in serious blackouts.
In addition, Zanzibar is exposed to load shedding on the TANESCO system, and price increases
resulting from tariff restructuring. With demand for electricity projected to grow significantly, it is
important that Zanzibar assesses indigenous options for electricity generation, to ensure less reliance
on the TANESCO supply.
Due to the high cost of fossil-based generation (especially diesel powered systems), other options
including lower carbon renewables are important to evaluate. Increased renewable generation
capacity could help reduce the requirement for expensive emergency back-up generation, reduce
unreliability of supply, critical for tourism and other industry sectors, and help promote access to nonconnected communities.

Low carbon options for electricity supply and demand
Both the Zanzibar Government and the system operator, ZECO, recognise the importance of
considering alternative energy options for Zanzibar. In the MKUZA II, an operational target exists for
improving energy security by through looking at alternative renewable generation technology options
(RGZ 2010b). ZECO also re-iterates the need for this in their Business Plan, and has a strategic goal
to increase energy capacity to meet demand for services, including from renewables. At present, a
study funded by the EU on the potential for renewables is commencing, although it is not clear what
the exact remit of the study is, or the specific technologies being considered.
Many SIDS have adopted renewable energy strategies in recent years, including those in the Indian
Ocean (Seychelles – 15% by 2030, Mauritius – 35% by 2025, Maldives – 80% by 2020, the majority
from solar). Such countries have stronger incentives to move towards indigenous renewable
generation due to their reliance on expensive fossil fuels, particularly diesel, and exposure to price
increases (Maldives spend 17% of GDP on fuel imports).48 However, such experiences in these SIDS
(and in the Pacific and Caribbean) provide a good basis for identifying best practice for delivering
renewable generation investment.
From a low carbon perspective, options would be assessed based on the CO2 emissions saved. For
off-grid applications, where this offsets diesel generation, the saving would be equivalent emission per
kWh from diesel-based generation would be about 0.75 kgCO2 / kWh, while for grid-based electricity
supplied via TANESCO, the grid-based factor from the Tanzania system would be used. This is
estimated at around 0.5 kgCO2 / kWh.49
Renewable Generation Options
Roper (2005) highlights five key benefits for SIDS of using renewable energy - a clean, green,
dynamic image and marketing tool for the country; the preservation of natural and tourism resources;
economic benefits, including reducing imports, thus saving scarce foreign exchange; creating
employment and generating new income; and providing cheaper and more reliable energy for
businesses and individuals. All key benefits are relevant for Zanzibar, despite the supply from the
mainland. As shown in Annex 4, most SIDS are or have recently developed renewable energy
strategies or policies.
There is limited information on the potential for renewable generation on Zanzibar. The European
Union have funded an assessment of renewable energy potential, in collaboration with the
Department of Energy; the main report has yet to be published although interim findings suggest a
focus on wind energy, SHS and landfill gas (depending on improvements to waste management).
There are a range of options that could be considered for Zanzibar. However, as highlighted, further
feasibility studies will be required to better understand the potential and technical issues associated
with different technologies.
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Presentation titled Renewable Energy in the Maldives by Dr Ibrahim Nashid (Renewable Energy Maldives PVT Ltd
Despite a high contribution from hydro, the emission factor is weighted to account for new plant being primarily fossil-based
(gas, diesel, HFO).
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Wind Generation
Grid connected onshore wind power is being developed in a number of different SIDS, such as the
Mahe Wind Farm on the Seychelles (see Annex 4). As a mature renewable technology, it is well
understood and one of the most cost-effective RE technologies but requires proper siting to be
economic.
The only information on wind potential sourced for this study was that by HMM (2007), who undertook
a preliminary analysis of a possible 15 MW site at Makunduchi, to assess generation levels and costs.
The site was characterised by average wind speeds of 7.0-7.7 m/s (at 30 m height), with potential for
expansion by another 10-15 MW. The report suggests the use of 600 kW turbines, with the site
requiring 25 turbines (for 15 MW).
Estimates were that 15 MW could generate 45 GWh based on a 35% capacity factor, with a cost of
production of around 11c/kWh (or 137 TSh / kWh – based on 2007 exchange rate).50 This generation
level was estimated to be over 20% of 2010 demand. Prior to investment, feasibility studies would be
required at specified sites to get a better understanding of the wind resource over a year (as no
assessment to date has been undertaken, with HMM using wind speed data from the airport station
for their analysis). Beyond this study, it is not clear what overall potential is.
Smaller wind turbines (non-grid connected) could also be used for providing smaller levels of
electricity generation to local communities or industries. On example in Zanzibar could be for water
pumping, to reduce the pressure on the main system. ZECO states that approximately 30% of
electricity use on Unguja is for water pumping, a large consumer being hotels (HMM 2007). The
extent to which these technologies are currently being used is not clear.
The levelised cost of these smaller wind applications can typically be four times higher than a larger
capacity project, although the costs are very site specific. Smaller wind turbines can also be used in
hybrid systems, in conjunction with solar PV. The benefit of such a system is that is uses the
differential availability of both the solar and wind resources, allowing each renewable resource to
supplement the other, increasing the overall capacity factor. Such systems are even more expensive
on a levelised cost basis, by between 30% and 50% (ESMAP 2007).
Offshore wind is not a viable technology currently due to the high costs relative to onshore
technologies51, technical requirements for siting and grid connection, and the scale requirements to
make such a project viable for investors.
Solar Generation
Solar resources are good, and typical of East Africa. Daily global radiation maps developed by NREL
indicate that the available energy is in the range of 4.5 to 5.5 kWh/m2 per day. Solar PV technology
remains expensive and a less commercially viable technology for grid-connected generation.
However, solar home systems (SHS) could be technologies that provide low levels of electricity for
lighting / small appliance use (for off grid households). These are widely used in Tanzania and Kenya,
with strong markets, although the extent of the uptake in Zanzibar is not known.

50

Study own estimate, not from HMM (2007) report.
2010 Energy Technology Perspectives (IEA 2010b) puts investment costs in 2010 for offshore wind at between $US 30003700 /kW. This compares to the cost range of $US 1450-2200 /kW for onshore wind.
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The typical SHS PV modules of 50 Wp
(watt-peak) generate around 45 kWh per
year, with excess electricity stored in a
rechargeable battery. Costs for a 50 Wp
system are typically between $400-600
depending on the country in question.52
For a smaller system (~15-20 Wp), the
cost is approximately $200. These upfront
costs prove to be an important barrier to
uptake; therefore the provision of credit for
householders is critical to enable uptake.
While the upfront costs are high, this does
not mean that such systems are not costeffective. A case study on Zara Solar in
Tanzania by the Ashden Awards suggests
that a smaller system (14 Wp) could be
paid off within two years, where it replaces
costly kerosene lighting.53 This is of course
dependent on the local cost of kerosene, and the conditions of any loan repayment. However, other
benefits also need to be considered, such as the provision of electricity for other purposes, including
commerce. Other social benefits include reducing indoor air pollution, facilitating education at home
and allowing for other social activities, through reliable lighting, running of appliances etc.54
There are incentives in place at the Rural Energy Agency (REA) to encourage use of solar technology
for social infrastructure or APEX organizations. Residential PV systems of up to 100Wp are
subsidized at $2 USD per Wp by the REA through the Rural Energy Fund.
The potential for SHS can be thought about in terms of the non-electrified households and premises
that could benefit from solar PV systems, which in Zanzibar includes almost 115,000 non-electrified
households (over 600,000 people). In Tanzania as a whole, half of the market is for small home
systems (less than 50Wp) while the other half is for institutional systems (telecoms etc.).
Box 8. The growth of off-grid solar electricity in Tanzania
Solar Home Systems (SHS) are an important technology in Tanzania for providing low levels of electricity for
lighting and low power appliances. Due to the demand for such energy in rural, off-grid areas, the national
market for solar home systems in Tanzania has multiplied by a factor of fifteen in the last five years, from
100kWp in 2005 to over 1.5MW in 2009.
Donor based funding of specific solar projects (UNDP/MEM Mwanza Solar PV Project / Sida/MEM Solar PV
Project) has resulted in a massive increase in national solar technology awareness and a 15-fold increase in
the size of the Tanzanian solar market. Through support from these projects, the Tanzanian Renewable
Energy Association (formerly the Tanzanian Solar Energy Association) has grown to become a dynamic group
bringing together stakeholders from the Government, private sector, academia and non-governmental
organizations who lobby for the industry’s interests, including successfully lobbying for complete tax
exemptions for all solar products entering the country. There are currently nearly a dozen Tanzania solar
importers/wholesalers and over 200 retailers in the regions and districts around the country. There are an even
greater number of trained rural solar electricians.
While impressive growth has been seen, the market penetration of solar systems still remains small and limited
relative to need, for a number of reasons.55 Though solar awareness nationally is fairly high, up-front costs
(most retailers sell on only a cash basis)56, excessive margins, lack of credit and inconsistent quality (including
52

Solar technology information from Ashden Awards site, http://www.ashdenawards.org/solar
53 Providing affordable solar systems in Northern Tanzania, Zara Solar Ltd. For a typical family using 6 – 9 litre/month (as
found in a UNDP survey) this represents a monthly cost of 12,000 to 18,000 Tsh
http://www.ashdenawards.org/files/reports/Zara_2007_Technical_report.pdf.
54
Solar lanterns are also a potential technology for providing lighting, and are cheaper than a full solar home system, at
54
between $25-90. A lantern has a lamp and battery combined in one portable unit, with a 1-10 Wp PV module sometimes
integrated, but often detachable.
55
There are approximately 5.8 million rural households in Tanzania, and last year about 20,000 purchased solar home
systems, a third of one percent.
56
Solar home systems from 30 to 80Wp cost Tsh 250,000 (US$167) to over Tsh 1 million (US$667), in a country with a per
capita income of less than Tsh 380,000 (US$253). Most cannot afford to pay cash for their systems. However, Tanzania’s
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fraudulous solar products such as panels) continue to limit the growth and economic efficiency of Tanzania’s
rural solar market. Many consumers end up paying too much for a solar home system composed of a missmatched set of components: battery bank too large for solar array, or inverter with exaggerated capacity, etc.
New initiatives are looking to overcome the financial and other barriers. Funded by the World Bank, the
Clusters Solar PV Project is implemented by Camco Tanzania through the Rural Energy Agency (REA) and in
collaboration with the Ministry of Energy. “Clusters” is funded by the World Bank. The project is structured to
provide standardized high-quality solar systems, bulk purchases to reduce cost, credit financing and subsidies.
The project concept was borne out of the realization that project-oriented, social sector solar projects continued
to fail, due to inexistent ownership and maintenance of systems. This project focuses on private sector
involvement, driven by successfully established farmer or worker cooperatives, corporations, companies
providing solar PV products on a wholesale basis, and micro-finance. Under this model, Tanzania’s Rural
Energy Agency provides a small 20% subsidy for systems procured. Farmers pay for 80% of the systems that
they receive, split as 20% down payment and 60% on credit (over three years).
Source: Pye et al. 2010

Specific SIDS are exploring the role for grid-connected PV systems. With the very ambitious carbon
neutral target in 2020, the Maldives are focusing on solar PV for electricity generation. A number of
projects are being lined up for investment, ranging from 1 MW up to 25 MW, There is now a focus on
grid-connected rather than battery based systems due to strong demand growth making battery
storage expensive and difficult to implement.57 Seychelles has gained funding from GEF ($1.2 million
with co-financing of $1.7 million) for a four year project called Grid-Connected Rooftop Photovoltaic
Systems.58 The objective is to increase the use of grid-connected rooftop photovoltaic (PV) systems
for commercial buildings in selected main islands and for overall generation on smaller islands.
Systems on commercial buildings on the main islands will be linked to a well-connected grid system
for selling of excess electricity.
Pilot projects envisaged include three grid-connected PV systems: 1) a 200kWp PV project on Mahé
island; 2) an 48kWp demonstration project on Praslin island; and 3) 1-2 small (2 kWp) demonstration
projects on outer islands (with private sector co-financing). While small-scale, this project is about
kick-starting the market. However, from the information it is not clear what the costs of generation are,
or how these technologies compare with other technologies.
Mauritius is also looking at PV technology under its renewable energy target, to contribute a 2% share
by 2025 (approximately 8-10 MW). A GEF project Removal of Barriers to Solar PV Power Generation
in Mauritius, Rodrigues and the Outer Islands, with funding of $13 million ($2 million from GEF)59 is
looking to get at least 3 MW installed by the end of the four year project (on-going discussion with
private sector is looking at 16 MW total). In addition to other outputs, GEF funding will provide the cost
differential between the retail price (20 USc/kWh) and the required tariff to enable payback for utility
scale investment in 10 years (37 USc/kWh) as a Feed-in Tariff (FiT) for up to 3 MW.
PV powered pumps would also be an option to be considered for pumping of water for town water
supplies as well as for irrigation purposes. Another important solar technology is the solar water
heater, providing thermal energy for hot water production, and is discussed further in the section on
tourism.

rapidly expanding cash-crop farmers who grow coffee, cashew nuts, sugar, tea, tobacco, and cotton, can buy these systems, if
the systems are available and marketed efficiently.
57
Presentation titled Renewable Energy in the Maldives by Dr Ibrahim Nashid (Renewable Energy Maldives PVT Ltd
58
Information from Project Identification Form for GEF project Grid-Connected Rooftop Photovoltaic Systems, November 2009,
http://www.thegef.org/gef/node/3299
59
GEF project document for Removal of Barriers to Solar PV Power Generation in Mauritius, Rodrigues and the Outer Islands,
May 2011, http://www.thegef.org/gef/node/4586
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Box 9. Barriers to the uptake of PV technologies in Seychelles and Mauritius
The GEF project design / information documents both highlight the significant barriers to uptake of PV systems
which these projects are trying to address: 





Market barriers: No market in place for the supply and maintenance of this technology for small-scale
or large-scale producers. The high capital cost of PV systems, including existing Goods and Services
Tax applied to solar panels, is a significant barrier to adoption of PV systems, and exacerbated by
high transport costs and lack of economies of scale. Lack of successful adoption in Seychelles and
limited awareness and information on the opportunities and advantages of PV systems are also
barriers.
Institutional and regulatory barriers: There is no administrative mechanism in place that allows for
alternative producers to access and feed into the public electricity grid, nor is there a feed-in tariff
system. Moreover, there are no laws or regulations in place that allow for such mechanisms to exist.
In addition, previous experience with solar water heating technology adoption shows that without
incentives (financial or other kind), the uptake of alternative systems by commercial and private
sectors is limited.
Technical barriers: There is a lack of technical and institutional capacities for the installation and
maintenance of PV systems, and of the technical information to enable grid access. Previous
experience with solar water heating technology reveals that without adequately trained technicians to
service and repair equipment, it will quickly fall into disuse.

Marine Generation
Marine generation technologies would be ideally suited for an island country such as Zanzibar. A
range of wave and tidal technologies are under development around the world although many are still
non-commercial and / or under development. Costs are therefore significantly higher than mature RE
technologies such as wind. As the IEA (2010b) states ocean energy technologies are in the early
stages of development compared with other renewable technologies. There are only a few tidal
barrage installations operating in the world on a commercial basis. HMM (2007) cites discussions with
an Israeli developer while other developers have been proposing other technologies. However, none
of these technologies seem immediately viable for Zanzibar.
There seems to be limited evidence of pilot wave or tidal projects in developing countries or SIDS.
One project that was set for funding by GEF in 2011 (although cancelled before implementation) was
the Introduction of Renewable Wave Energy Technologies for the Generation of Electric Power in
Small Coastal Communities in Jamaica.60 However, while the PIF noted the potential costeffectiveness of wave technologies, no specific technology was named.
Biomass
The main source of biomass generation is bagasse accounting for 94% of the 860 MW of installed
bioenergy power generation capacity in 2011 (IRENA 2011). This is of course in countries that have
sizeable sugar cane production. The viability of biomass generation in Zanzibar is low due to the
limited biomass from agricultural processing to provide feedstock (particularly given household
demand). There are also issues concerning how to collect biomass from many different small
sources. Waste to energy is also a possibility but again is not necessarily economic given the small
quantities available and / or collected.
Other Options in the Generation Sector
There are two other lower carbon options that would enhance system security while at the same time
reducing carbon emissions
Improved efficiency of grid system
The current distribution grid system suffers from substantial losses, as described above based on
analysis by MCC (MCA-T 2011). Technical losses are 12.5%; a further 13% of non-technical losses
are estimated, based on electricity delivered but for which revenue is not collected. This loss of
revenue hinders ZECO competitiveness, and means a gap in investment for infrastructure
maintenance. The MCC study recommends that ZECO should target loss reductions by 20% by 2013,
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Details of the project, and Project Identification Form (PIF) can be found at
http://gefonline.org/projectDetailsSQL.cfm?projID=4060
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with a reduction of up to 40% in commercial losses. It is understood that ZECO has a near term goal
in their business plan to reduce combined losses from 25% to 23% by 2014.
If these issues were addressed and ZECO reduced mainland supply, this would not impact on
territorial emissions (as those are accounted for on the mainland based on the generation mix).
However, it could enable more reliable supply to existing and new customers and reduce use of
diesel-based back-up generation.
Improved efficiency of electricity using appliances (demand side)
There is significant potential to address electricity generation supply issues by focusing on the
demand side, and promoting efficient electricity-using appliances. This includes lighting in particular
but also a range of other technologies, such as AC units (predicted to become increasingly important
in future), and fridges. Such options are discussed in greater detail in the section on tourism. It is
interesting to note that demand side efficiency measures are rarely mentioned in any of the
Government or system operator plans although are widely considered to be the most cost-effective.

The cost of renewable generation
Renewable generation technologies in the main are higher cost on a levelised cost (LCOE) basis than
larger scale fossil based or hydro generation from the TANESCO system. Figure 17 illustrates the
costs of different renewable technologies, based on estimates from a recent report by the
International Renewable Energy Agency (IRENA 2011). It shows the cost range, based on different
factors such typical load factor or investment cost. Compared to gas-based CCGT plant using
domestic (Tanzanian) gas, renewables are more expensive. The most cost-efficient renewable source
is hydro.
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Figure 17. Levelised costs of generation for renewable generation technologies in Africa61
(Source: RE technologies - IRENA 2011, Diesel generation – own estimates, Gas CCGT – Tanzania PSMP (GoT
2008), TANESCO LMRC - Vernstrom 2010)

The graph illustrates that for investment, most renewables require incentives, such as feed-in tariffs. It
also shows that renewables have very different costs, with onshore wind much cheaper than PV
technologies, for example. The issue for Zanzibar is that while renewables are cost-competitive to
back-up diesel generation (at 42 c/kWh), they are generally higher cost than electricity supplied from
TANESCO (via ZECO) at 7.5 c/kWh (see ZECO tariff on graph). However, public supplied electricity is
unlikely to stay at such low levels, and could eventually rise to a level closer to TANESCO’s real cost
61

The costs presented in this graph are current costs (in 2011). As illustrated by Error! Reference source not found., they are
likely to reduce in future years by differing amounts.
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of production (shown in the graph as TANESCO LRMC) of around 16 c/kWh. At this level, wind
becomes cost-competitive for investors and feed-in tariffs that provide additional funds to ‘fill the gap’
between a higher cost renewable and the price paid become more sustainable.
Renewable generation technologies not only have higher levelised costs than other generation types,
they also tend to be relatively capital cost intensive i.e. most of the levelised cost is attributed to the
initial capital investment. This is an important factor, as requirement for high levels of upfront capital
often make investment more problematic. However, projects in Zanzibar would be smaller scale and
therefore have lower upfront investment requirements.
The costs of generation and the capital intensity of options clearly are important factors in determining
the economics of different investments. However, other factors are also important in determining the
mix of generation technologies that are most cost-efficient. Firstly, the range of options selected must
meet the demand at different times of day. Therefore, from a strategic perspective, selecting the costoptimal set of renewable technologies needs to be done using a dynamic, integrated modelling
framework to assess whether a mix of technologies is optimal. In particular, this analysis needs to
assess variability of generation, particularly with respect to intermittent renewable generation.
Secondly, financial risks need to be assessed i.e. the variability in cost outcomes for each technology.
For diesel generation, the variability (and risk) would be associated with changes in oil prices while for
RE technologies, the financial risks are associated with the capital investment level. A paper by
Dornan and Jotzo (2012) shows, using a Portfolio approach (that also captures generation variability),
that investment in renewable technologies in Fiji can considerably reduce financial risk for the
electricity grid, and therefore that there are significant risk mitigation benefits associated with
renewable technology investments (not captured in standard least-cost analysis). This is largely due
to the risks associated with oil price fluctuations. Zanzibar clearly does not have the reliance on diesel
for generation; however, this approach is useful to understand the risks associated with rising prices
on the mainland, the need for back-up diesel versus indigenous renewable generation.
Prioritising renewable generation options from a carbon reduction perspective uses a costeffectiveness metric, based on cost per tCO2 reduced. This prioritisation is the same as the
prioritisation based on the LCOE metric shown in Figure 17.

Implementation issues
There are a range of factors that can impact on the uptake of renewable generation technologies.
Such barriers can be addressed by proactive and appropriate policies that help engage the donor
community and incentivise private sector investment. Implementation issues and measures to
address barriers can be categorised as follows –
Financing issues
Renewable technologies can be difficult to finance for a range of reasons. Firstly, while potentially
competitive on a unit cost of generation basis, they are very capital intensive compared to gas / diesel
generation. This means large upfront investment needs to be found. The use of public funds can be
key to enabling private sector investment. UNEP’s review of public support indicates that publicprivate leverage rates of between 3-15% can be achieved depending on the instrument and
technology involved (UNEP 2008).
There is also a scale issue for Zanzibar. Due to the size of the system (and future demand growth)
investors only envisage smaller projects, with less opportunity for making higher returns, and realising
economies of scale, and high transaction costs. This means that opportunities under the CDM
mechanism are restricted. Thirdly, there is an issue relating to current tariffs; these are very low
(based on the TANESCO tariff for Zanzibar) and would not, in isolation, provide the necessary returns
to investors. For higher risk markets, these returns may me as high as 15% per annum. Such returns
are difficult to achieve without the presence of some form of soft capital (whether climate finance or
other donor funds).
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The wider investment environment is also a key determinant of investor’s willingness to invest in low
carbon capacity. Transparency, stability, rule of law, corporate governance, import tariffs and capital
repatriation possibilities all define investors level of risk appetite.62
For small-scale renewable technologies, such as solar home systems (SHS), microfinance and credit
schemes may make such systems affordable without public subsidy, (although the costs per unit
generated are generally significantly higher than for grid connected households). These systems
have been successfully scaled up in several countries (e.g. China, Bangladesh, Sri Lanka). Firstly,
institutions are needed to manage energy funds that can provide financing. Generally these
institutions also help with technical assistance and the establishment of system standards as a
requirement of the loan. Second, microfinance organizations or NGOs are needed to organize
demand, provide customer support, and collect loan payments. Third, SHS retailers are required to
sell equipment for cash and provide product guarantees. The advantage of this approach is that all of
the parties involved have important roles that play to their strengths.
Policy and regulatory framework
For renewable generation technologies to be successfully implemented there needs to be a clear
signal from decision makers, through the regulatory framework and policy mechanisms, that these
technologies are being encouraged and can compete with conventional technologies on an equitable
basis.
UNEP (2012) surveyed private sector investors as to the most powerful incentive mechanisms for
renewable energy deployment in developing countries. Establishing national targets was seen as the
most important, as the basis of a framework which to give investors longer term certainty, followed by
a feed-in tariff mechanism to provide additional economic incentives. The opportunity for generating
Certified Emission Reductions (CERs) ranks third, as if often viewed as an additional benefit as
opposed to the core driver for investment.
National targets have been implemented across a range of SIDS (as described earlier) and are
viewed as critical in providing investor certainty. FiTs have been successfully implemented in the
wider region, including Kenya, Uganda, Mauritius and Tanzania. Kenya, having implemented a FiT in
2008, revised it in 2010, and it now covers wind, hydro, biomass, solar and geothermal (UNEP 2012).
Tanzania has adopted a FiT through the Small Power Producer (SPP) programme, which determines
tariffs based on the avoided costs to TANESCO of producing. It is not clear whether this programme
would incentivise higher cost renewables such as solar (due to the tariff methodology), or the extent
to which it has been considered or applied in the Zanzibar context.63
Another issue is that ZECO is the only supplier of electricity on Zanzibar. Therefore, there is no
administrative mechanism in place that allows for alternative producers to access and feed into the
public electricity grid. There would therefore need to be changes to the regulatory framework and
institutional reforms that allow for alternative power producers to access and supply electricity to the
Zanzibar system.
Technical capacity issues
There are technical barriers that could undermine the take-up of renewable technologies in Zanzibar,
including knowledge of appropriate technologies (including size, maintenance requirements etc.), and
technical skills for maintenance. Roper (2005) highlights the problems of technology failure due to
volatile weather and corrosive environments requiring robust and easily serviced technologies. A
survey of technical capacity, including small firms and technicians, on the islands and in Tanzania
would be necessary.
This also links to the issue of awareness of RE technologies; lack of awareness or comfort with
existing technologies (highlighted by Roper 2005) will mean lower take-up of RE technologies.
Limited evidence base
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The recent report titled Doing business in Zanzibar 2010 by the World Bank (2010b) states that compared to the 183
economies measured by Doing Business, Zanzibar would rank 155th on the ease of doing business. Behind its relatively low
aggregate ranking, however, there is a lot of variation on a topic-by-topic basis.
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CDKN (2012), Achieving development goals with renewable energy: the case of Tanzania, Policy brief found at
http://cdkn.org/wp-content/uploads/2012/05/Tanzania-Power-InsideStory_6pp_final_low-res.pdf
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An important issue relates to what potential there is for renewable generation on the island. This
includes renewable resource surveys that could give some indication of different wind sites, or the
types of solar installations that are best suited. It also includes information on future demand,
depending on tourism sector and wider economic growth, which will establish the need for future
investment.

Summary
It is unclear what the potential for renewable electricity generation and therefore the funding of a study
by the EU to assess this is very timely (although the study terms are at this stage not known). What is
clear is that Zanzibar, particularly Unguja, will require additional capacity before 2020. Renewable
generation offers an opportunity to reduce reliance on mainland supply, reduce the use of back-up
diesel generation and enhance energy access for some communities. Reasons for reducing reliance
on mainland supply are to reduce exposure from future cable failure, to mainland load shedding and
increasing tariffs from TANESCO as the company moves to a more sustainable footing)
However, there are a number of other issues to consider. The supply of electricity from the mainland
is low cost (at least currently) due to generation from large scale hydro and fossil plant, and is an
option that most SIDS do not have. The issue of affordability is clearly critical for access for many
residents.
Further information on the potential renewable options is needed, as is an analysis of the optimal mix
of options. This requires both looking at the economics of individual projects but also more
strategically at grid system operation, taking into account how the demand profile changes in the
future. Preliminary projections, which again need further development, suggest the need for additional
capacity on Unguja, so options will need to be considered anyway. This could be before 2020, so in
planning for new capacity and associated infrastructure planning, this is relatively near term. In this
context, exploring the potential for renewable generation alongside additional mainland cable capacity
would be important. Where carbon financing can help in incentivising renewable capacity, then such
opportunities should also be considered.
Linked to the need for additional capacity, there should also be assessment of what efficiency
improvements can be made on the demand side. Such measures are generally very cost-effective i.e.
they save money, even taking account of the upfront investment. Current electricity using appliances
on the whole have low efficiency, as often from the second hand market. However, as reflected in the
latest HBS, distribution of such appliances is low. Zanzibar has an opportunity to introduce standards
to ensure appliances are more efficient, prior to projected high demand growth.
It is clear that improved data is needed to understand energy efficiency potential. This includes
surveys on types of appliances being used and how they are being used, across the different sectors.
Information on how appliances are used can also help the system operator understand the load
profile, and consider other measures such as differential pricing, which could reduce demand at
specific times.
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Priority Theme 3. Promotion of sustainable urban and transport systems
The urban area of Zanzibar Town has experienced rapid growth over the last 10-15 years. A
population of 157,600 in 1978 is estimated to have grown to 274,800 in 2010 (RGZ 2010). This rapid
expansion of the municipal area has resulted in a significant level of unplanned settlement, which has
implications for urban planning and infrastructure. According to RGZ (2005), there continues to be a
strong rate of urbanization, with urban areas growing between 3.5 and 4%, and an estimated 60% of
Zanzibar Town’s settlements being informal and unplanned.
There is a growing realisation internationally that urban planning and development could benefit from
integrating low carbon and climate resilient goals. This is particularly in terms of reducing energy use,
and enhancing urban environmental quality. Different opportunities are listed in Table 7; of course,
many such actions would be ones for consideration as part of improved urban planning.
Table 7. Low carbon actions focused on urban areas
Sector

Transport

Buildings

Action

Potential benefits

Improve public transport / discourage
private vehicle use
Increase vehicle efficiency through
maintenance and disincentives on older
vehicle purchases
Promote non-motorised transport and
walking (through pedestrianisation)
Energy efficiency in buildings (private
sector, municipal building stock)
Increase use of renewable energy
technologies e.g. solar water heaters

Reduce congestion, protect environmental
quality, improve access to transportation

Tree planting to reduce heat island effects
Urban
environment

Enhance water supply infrastructure,
reducing losses
Improve waste collection and management
Install more efficient street lighting

Urban
design

Increase urban density by reducing sprawl

Reduce fuel costs, reduce air pollution, enhance
road safety
Reduce air pollution, enhance road safety,
physical well-being benefits
Reducing energy costs and helping ensure
resilience against extremes in temperature
Reducing energy costs
Enhance resilience to temperature increase and
provide carbon sequestration benefits
Reduced energy costs of pumping and
resilience to future water shortages
Options for landfill gas collection or waste to
energy, improved urban environment, use of
waste for organic fertilisers
Reduce energy costs
Enhance public transport, reduce urban land
footprint, encourage non-motorised transport,
reduce infrastructure costs, focus on improved
urban building design

Sources: World Bank (2010) and UNEP (2011)

Some of the above measures are ones that could be implemented in the near term (improving energy
efficiency in buildings, street lighting) while other measures are longer term, requiring fundamental
changes to urban planning. Examples of projects being undertaken in urban areas across different
developing countries are summarised in Table 8 (as listed in UNEP (2011)).
Measures relating to buildings are covered in the section on tourism in more detail. In this section of
the report, the focus is on the transport sector. The rapid growth in road transport experienced in
Zanzibar and projected to increase in future years has implications for urban congestion, the urban
environment more widely (pollution, road safety) and increased reliance on oil imports.
An efficient and reliable transport system is vital for ensuring future economic development. With
rapid urban population growth predicted, effective planning of transport infrastructure and systems is
needed, particularly to ensure the objectives of efficiency and reliability, and maintain urban
environmental quality. The Zanzibar Transport Master Plan (ZTMP, RGZ 2007) sets out to tackle the
issues of planning transport systems and infrastructure in the face of significant projected growth in
transport demand.
Road transport growth has been rapid in recent years; in 2005, it was growing at a rate of 17% per
annum. Strong growth is predicted for future years, driven by population growth, particularly focused
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in Zanzibar Metropolitan Area, and rising car ownership levels. There are some serious congestion
issues predicted for urban areas by 2015 in view of this growth. Congestion is not the only concern;
traffic growth can also lead to urban environmental quality problems, increases in traffic accidents and
a rising reliance on transport fuels, which are projected to increase significantly in future years.
In addition to road transport growth, forecasts in the ZTMP (RGZ 2007) illustrate growing demand in
the marine and aviation sectors driven by growing export markets and the potential for Zanzibar to act
as a port hub, and increasing tourism demand driving aviation sector growth. For example, Malindi
Port could see an increase in handled freight from 0.4 tonnes to 1.1 million tonnes per year between
2005-2025. Zanzibar International airport is projected to see passenger throughput increase from 0.48
to 2 million passengers per year in 2030.
Table 8. Selected examples of urban projects focused on environmental sustainability and low
carbon objectives
Sector

Action

Project

Vehicle
maintenance

Vehicle Inspection
Programme, Cairo
(Egypt)

Nonmotorised
transport

Assistance to
purchase bicycles
in Lima, Peru

Sustainable
energy

Kuyasa LowIncome Urban
Housing Energy
Project, Cape
Town

Sustainable
energy

Retrofitting
municipal
buildings,
Ekurhuleni (South
Africa)

Tree planting

Programme of
3,000 trees
planted each year
in Makati City,
Philippines

Waste
management

Use of
biodegradable
waste for organic
fertiliser in Naga
City, Philippines

Transport

Buildings

Urban
environment

Description
Driven by need to address air pollution but with benefits
for energy efficiency. Vehicle testing programme aims to
regulate emissions from more than one million vehicles
in and around Cairo
Municipality of Lima set up a micro-credit programme to
help low-income citizens purchase bicycles. In addition,
with World Bank support, construction of bicycle lanes,
provision of credit facilities for bicycle purchase by the
poor, reviews of traffic regulations to include NMT and
bicycle promotion and educational campaigns for all road
users (UNEP 2009).
Low-income housing retrofitted with solar water heaters,
water-efficient showers, hot taps and drains, ceilings and
ceiling insulation and energy-efficient lighting. Registered
as a CDM project in 2005. All the measures can be
translated as a potential 40% reduction in electricity
usage per household and emission reductions of
approximately 2.85 tonnes of CO2 per household per
year (UNEP 2009).
Focus on lighting and water heating including the
replacement of incandescent lights with compact
fluorescent lightbulbs (CFLs), the replacement of coolbeam down lighters LED lights, the replacement of urns
and kettles with hydroboils and the installation of geyser
and lighting timers. Resulting energy saving of 329 MWh
in one year, with a payback period of 1.2 years, with cobenefits 308 tonnes of CO2e reduced (UNEP 2009).
Programme sequesters approx. 25t CO2e/year, reduces
atmospheric pollution, reduces the urban heat island
effect and provides recreational space (World Bank
2009)
MRF facility set up to serve as a waste processing and
recycling plant converting biodegradable waste to
organic fertiliser. From an average of 60 tonnes of waste
collected every day from the city, of which 40% is
recyclable, about 13,862 tonnes of CO2e emissions are
reduced annually (UNEP 2009).

Low carbon measures in the transport sector
A focus on low carbon opportunities does not necessarily mean restrictions on transport demand but
rather a focus on improving vehicle efficiency, freight logistics and urban planning, particularly in the
context of public transport systems. A range of typical measures are listed in Table 9.
The Transport Master Plan (ZTMP) recognises the challenges in relation to environmental concerns
and global warming and highlights the following progressive actions in response - promoting walking
and cycling, energy efficient public transport, regulations to encourage more fuel efficient vehicles,
aircraft and ships and promoting private sector involvement in regulation of transport infrastructure,
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who will focus on efficiency. The MKUZA II, in the context of discussing the ZTMP, highlights two
transport initiatives that fit in with ‘lower carbon’ options – on public transport, this includes
improvements to public transport, including building new bus terminals, gradual introduction of
dedicated bus lanes, separated bus stops and improved bus services by developing new routes and
improve safety conditions. On accident reduction, the plan is to give priority for construction of bus,
pedestrian and bicycle lanes, provide additional capacity on existing roads, and to develop additional
traffic free areas and motor-bike bans to specifically improve safety in the Stone Town area. However,
it is not clear to the extent which such measures have been implemented on the ground.
Table 9. Policy synergies associated with a lower carbon transport system
Low carbon
growth
promotes......
Public transport
systems

Energy
efficiency in
vehicles

Alternative
transport
modes e.g.,
cycling
Alternative
fuels

Driving
behaviour

Co-benefits (Transport policy synergies)

Challenges

* Reduced congestion (efficiency / urban
environmental quality)
* Reduced air pollution (urban environmental
quality)
* Reduced road traffic accidents (fatalities and
injuries)
* Access to transport services (Transport provision
to wider socio-economic groups)
* Reduced reliance on fossil imports
* Reduced fuel costs for consumers
* Reduced reliance on fossil imports (enhance
energy security)
* Improved air quality due to newer vehicles / lower
fuel consumption (urban environmental quality)
* Safer vehicles (reducing road traffic accidents)
* Reduced congestion (efficiency / urban
environmental quality) through increase cycling /
freight to rail
* Social benefits of using non-motorised modes

* Large capital investment
requirements
* Planning in rapidly growing urban
areas
* Preference for private transport
* Behavioural change

* Reduced reliance on fossil imports (enhance
energy security)
* Agriculture sector investment and employment
(economic development)
* Reduced fuel costs for consumers
* Reduced reliance on fossil imports (relatively)
* Improved road safety (reducing road traffic
accidents)

* Additional upfront investment costs
* Access to more advanced vehicles
* Availability of maintenance services
for more advanced vehicles
* Disincentivising 2nd hand car
markets
* Large capital investment
requirements (for expanding rail
systems)
* Preference for private transport
(versus cycling)
* Competition for land / water with
other sectors, particularly agriculture
* Increased food prices
* Entrenched driving behaviour

Source: Pye et al 2010

There are a three key opportunities for advancing lower carbon measures under a sustainable
transport policy, focusing on urban areas in particular, where impacts of growing vehicles numbers
will be most significant. Two of the measures specifically focus on improving vehicle efficiency while
the other focuses on incentivising and promoting non-motorised and public forms of transport.
On the former, this is important as a measure for reducing reliance on oil imports, and realising other
co-benefits. It is estimated that the cost of oil products was in the region of 120 billion TSh in 2010,
which is equivalent to around 13% of GDP (RGZ 2010). IEA (2011) notes that developing countries
face oil prices of more than $100 per barrel while OECD countries at a similar stage of development
faced average prices of $22 per barrel (in equivalent 2010 prices). Therefore, in relative terms, the
issue of oil prices is much more important. Oil prices continue to increase; IEA (2011b) suggest oil
prices will be upwards of $120 (in real terms) although price volatility could see prices rise higher in
the near term. Oil import bills in 2010 increased by $2.2 billion in sub-Saharan Africa, a third higher
than Overseas Development Assistance (ODA) (IEA 2011).
Consideration of tightening up regulations or further disincentives on older second hand
vehicles
Most of the vehicles imported into Zanzibar are second hand, primarily from the UK and Japanese
markets. It is understood that a surcharge of 25% is placed on vehicles older than 10 years. Like in
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most countries, very little is understood about the efficiency of vehicle fleets, and therefore what the
potential is for reductions. A limited amount is known the region concerning vehicle fleet efficiency,
although the Global Fuel Economy Initiative (GFEI) has recently completed a baseline study for
Kenya, and looking to undertake a similar initiative in Ethiopia.64
A number of countries are restricting the import of second hand vehicles. In particular, South Africa
does not allow imports for commercial purposes i.e. resale – but they have a strong local vehicle
production sector.65 Kenya has a ban on import of cars more than 8 years old plus a requirement for a
car inspection by an accredited firm (as listed by the Kenya Bureau of Standards). Finally since 2011
Mauritius has put excise duty on imports based on CO2 emissions of the vehicle. Kenya has also
considered incentives - in 2011, the Ministry of Finance announced an exemption of import duty for
environmentally friendly vehicles and battery operated vehicles (although it is not clear which exact
vehicles will be exempt e.g. will it include hybrid electric vehicles?).66
There are clear advantages to restricting the import of older cars. A typical UK or European based
vehicle (where much of the import market is sourced) bought in 2010 is approximately 18-20% more
efficient that one purchased in 2000. It would also have improved safety features, and air quality
emission standards. For example, the Euro 5 standard for diesel passenger cars (introduced in 2010)
allows 10% of the PM emission level of a Euro III model (introduced 2001), and 36% of the NOx
emission level. This is key for ensuring good urban air quality.
In addition to import restrictions, there could also be disincentives for less efficient vehicles. For
example, in many countries in Europe, annual vehicle tax is related to engine size (UK) or emissions
per km (Ireland). Purchase taxes relating to vehicle CO2 emissions are in place in Ireland, France and
South Africa. In France, the tax is negative (provide a subsidy) for low emission vehicles.67 In South
Africa, any new passenger vehicles with a CO2 rating of above 120 g/km will attract a tax of Rand 75
for every g/km over that value. There is also a labelling scheme alongside this tax, to inform the
consumer.
Maintenance and inspection
Such a regime could have three key benefits – improved efficiency of vehicles, reduced air pollution
and fewer accidents. This could be structured as appropriate for public transport vehicles (based on
their licensing requirements e.g. for dala-dalas) and privately owned cars / motorbikes (as part of the
tax system). Investment would be needed in appropriate and sufficient testing centres and equipment.
As highlighted in Table 8, such a scheme has been introduced in Cairo in the past 5 years, with a
focus on addressing air pollution. UNEP (2009) reported that in the area of Cairo where 650,000
vehicles are registered, car owners pay around (US$) 50 cents to have their cars tested. If they
exceed emissions standards set by the Egyptian Environmental Affairs Agency, owners get 30 days
to tune their engines or risk getting their registrations permanently cancelled.
It is difficult to find evidence of the cost-benefits of such schemes, including their impact on vehicle
energy efficiency (including from organisations such as International Motor Vehicle Inspection
Committee (CITA). Therefore, more information is needed to assess the problems around vehiclebased pollution and safety, and see whether such a scheme would be a cost-effective solution.
Improved energy efficiency would be one of the co-benefits, as opposed to the driver for any such
policy. Proper maintenance of vehicles can see the following benefits including 4% saving for properly
tuned engine, and 3% for proper tyre inflation.68
Inspections by accredited institutions on imported cars could also be part of the broader policy in this
area, as implemented in Kenya (see previous section).
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Study can be found at http://www.unep.org/transport/gfei/autotool/nextsteps/Kenya%20Baseline%20Example.pdf. The GFEI
is a partnership of the FIA Foundation, IEA, ITF and UNEP. Ethiopia is a pilot country for the GFEI project - see
http://www.globalfueleconomy.org/updates/UpdatesinBrief/Pages/Ethiopiaholdsaconsultativemeetingoncleanerfuelefficientvehic
les.aspx
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See ITAC website - http://www.itac.org.za/import_guidelines.htm
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GFEI toolkit, http://www.unep.org/transport/gfei/autotool/about.asp
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Energy efficiency incentive for cars, Presentation by Enerdata at WEC Africa workshop on energy efficiency, Addis Ababa,
June 29-30 2009
68
Sourced from US Department of Energy website - http://www.fueleconomy.gov/feg/maintain.shtml
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Further incentives for cycling and walking, and enhanced public transport provision
There are a range of measures that could be considered for promoting cycling and walking in the
urban areas. This includes incentives for bicycle purchasing, provision of pedestrian access (where
possible) and further restrictions on transport in Stone Town. In fact, many such options are included
in the ZTMP (RGZ 2007). Building on the already significant use of bicycles, additional incentives
could be put in place to increase access to finance for purchasing bicycles.
This has been done in Lima, Peru for example, through a micro-credit scheme (UNEP 2009). Bicycle
rental schemes are another option, and one that could be promoted particularly to tourists. In parallel,
it is also important to enhance safety for cyclists, through changes to road layout and through vehicle
driver awareness. Of the 1200 persons reported injured in Unguja in 2010, 50% were either
pedestrians or cyclists, while of the 91 report deaths, the percentage rose to 65% (RGZ 2011b).
Walking could be further encouraged in Stone Town by making the entire area traffic free, as
proposed in the ZTMP. This could further enhance the tourist experience. On arrival to Stone Town,
tourists could be taken into the restricted zone to their hotels using small electric vehicles, for
example. In other areas of the metropolitan area, road upgrades or builds could ensure adequate
pavement provision, particularly in high traffic areas.
Public transport could also be improved. Approximately 150,000 passengers travel into and around
town by bus / dala-dala daily (2006 data). It is therefore a vital means of transportation, and is both
cheap and flexible but with a bad safety record and quality (RGZ 2007). The ZTMP suggests a
number of measures to improve the dala-dala service, including bus lanes, new terminals, less
restrictions on route and enforcement of regulations concerning licensing, speed controls, vehicle
safety, and environmental requirements, linking to the previous measures discussed.
There are a range of other measures not discussed in detail here including low carbon vehicles e.g.
(hybrids, plug-in hybrids, and electric vehicles), biofuels and driver behaviour. Low carbon vehicles
would be expensive for the local market, although could start coming through the import vehicle
markets in the next 5-10 years. Biofuels require land for growing crops, limited in Zanzibar, and
processing plant to produce the fuel. Therefore, imports would probably be the only option, and the
possible source of such fuels (or the price) is difficult to predict. Finally, more could be done to
educate drivers on more efficient driving to lower fuel costs. This could be part of a maintenance and
inspection initiative, which could also benefit from increasing vehicle owner awareness about keeping
vehicles in good condition.
Overall investment requirements for the above measures could be substantial. The increased costs of
tighter vehicle regulations are also likely to fall on consumers, and are therefore subject to political
sensitivities. Cross subsidies from taxation on energy inefficient vehicles (either based on engine size
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or age), and from fossil fuels (diesel and ULG) could be considered if centralised funding is not
available. Other financing options include international funds, donors and carbon mechanisms.
Given the scale of investment requirements for infrastructure development, private sector investment
is likely to be required, and public private partnership (PPP) mechanisms should be explored.
While transport has generally been underrepresented in terms of climate finance allocation, climate
funds do however make provision for funding transport initiatives. There are at least 10 climate funds
that provide a range of grants, loans and technical assistance across a range of transport modes.
The range of potential activities is relatively broad, and covers financing, technology transfer and
capacity building as set out in Table 10 (SUTP 2012).69
Table 10. Climate finance opportunities for low carbon transport
Development
of Concepts
and Plans
Capital
Investment
and
Infrastructure
Operation and
Management

Financing

Technology Transfer

Capacity Building

Integrated urban transport
plans, Guidelines and rules,
Transport systems
development
Construction of:Bus lanes,
rail, stops, NMT networks,
Interchanges

Transport modelling, data
gathering (e.g. traffic
counting)

Organisation development,
Training, Networks, MRV

Efficient vehicles and
retrofitting, E-ticketing,
Passenger information
systems
Intelligent transport
systems (ITS), Charging
systems

Green public procurement,
Buildings standards

Operational subsidies,
Campaigns, Performance
reporting

Maintenance and
Inspection systems,
System optimisation, Ecodriving

Summary
Low carbon measures in the transport sector could lead to major benefits for Zanzibar. For measures
aimed at improving efficiency, the benefits include reduced fuel costs for consumers (oil imports
import payments for Government), reduced vehicle pollution and improved vehicle safety. In addition,
measures are closely tied to vehicle pollution, which could be reduced, improving air quality in
Zanzibar metropolitan area. Measures aimed at public transport and non-motorised modes also have
the above benefits but also address the issue of urban congestion, a problem that is set to get worse
in the next 5-10 years.
Measures aimed at controlling the efficiency of vehicles at import or at point of sale seem to be the
most promising. Accredited inspection organisations could ensure vehicles met specific requirements,
and / or where of a certain efficiency standard. A maximum vehicle age threshold could also be
introduced. Such inspection would best take place in the exporting country prior to the export taking
place. Incentives could be incorporated into annual road taxes, lowered for those vehicles that were
more efficient e.g. based on engine size and age. Further analysis is needed to assess the costs and
benefits of different measures; however, such measures look highly beneficial and are widely
implemented elsewhere. These benefits are going to increase year-on-year as the number of vehicles
increases, and this needs to be taken into account in future appraisals.
Maintenance and inspection of vehicles could be introduced, with specific goals to improve safety and
reduce air pollution. In particular, this could be part of improving public transport provision, by making
sure dala-dalas are in good condition and road worthy. Improved efficiency would be a modest cobenefit and therefore not the key driver for such a policy.
Finally, improving the urban environment for walking and cycling would be highly beneficial, and could
be linked into on-going and future urban development and transport projects e.g. World Bank funded
Zanzibar Urban Services Project (ZUSP).70 This involves making urban areas more pedestrian and
cycle friendly, and providing access to bicycles through credit or loan schemes. Enhancing public
transport services, as recommended in the ZTMP would also be of benefit, to encourage increased
use and provide economically beneficial efficient transportation services.
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Sustainable Urban Transport Project, http://www.sutp.org
World Bank website, see http://go.worldbank.org/KZXQHZ0GZ0
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Priority Theme 4. Development of lower carbon agriculture
Sector overview
The agriculture sector is dominated by small-scale subsistence farming, with low productivity of land,
labour and other inputs. The main crops grown (by quantity and value) include cassava, bananas and
sweet potatoes. The reasons for this subsistence base include low levels of inputs, limited credit, few
support services and lack of appropriate technologies. In addition to being a low productive sector,
there are also significant post-harvest losses. MKUZA II (RGZ 2010b) states that this is due to poor
handling, poor storage facilities and inadequate processing technology. Average rates of waste for
rice, cassava, vegetable (tomatoes) and fish is 13, 26, 42 and 25% per year respectively. A small
livestock sector exists although again has low levels of productivity. This is due to inadequate
provision of animal health and management services, an outdated and weak regulatory framework,
poor genetic breeds, and inadequate technical and human capacity.
Zanzibar has an important agri-export sector, the main crops being cloves and seaweed. In 2010,
clove exports were worth in the region of 7.5 billion TSh while seaweed was worth almost 3 billion
TSh (RGZ 2010). However, the size of exports of cloves is only a fraction of what it was, with other
exporters much bigger players on the world market e.g. Indonesia. The decline of exports has been
significant in the past 20 years, reducing in size by 90% (RGZ 2005).
It is evident that the agriculture sector could be significantly more productive (as discussed in TAFSIP
(GoT 2011)); this is clearly important in the context of food security (particularly as an island country)
and the inflationary pressure of imported foods, and the need to grow the economic contribution of the
sector, as a large employer and significant part of the economy.
The Zanzibar Agricultural Transformation Initiative (or ATI, RGZ 2010c) is looking at ways of
addressing these issues of productivity in a sustainable way. Recognising the importance of the
sector to the economy as a driver of growth and means of livelihood, the initiative is focused on
prioritizing agricultural development as crucial means for socio-economic transformation. The
objectives are to increase public investment in the sector, promote private sector investment in
production, enhance productivity and competitiveness of the sector, promote export diversification,
create employment and wealth and deepen linkages with other growth sectors of the economy

Low carbon options
Low carbon opportunities can offer an important opportunity to help the transformation initiative. This
includes promoting more sustainable agriculture practices that protect soils and forest environments,
enhance resilience to climate change, improve productivity and generate carbon finance, increasingly
referred to as Climate Smart Agriculture. Work undertaken for the Tanzania low carbon study by
Sokoine University (Watkiss et al. 2011) highlights the potential for low carbon options in the
agriculture sector,71 noting that many options, particularly those that involve soil carbon sequestration,
can generate co-benefits for adaptation, food security and rural development.
The multiple benefits of specific improved cropland measures, in terms of food security (measured by
marginal increase in yield) and carbon reduction are shown in Figure 18 below, based on review by
Branca (cited in FAO 2011). Other benefits are also associated with cropland based measures
including positive impacts on water resources and management.

71

th

A comprehensive overview of mitigation options can be found in the IPCC’s 4 Assessment Report on Mitigation (Smith et al.
2007)
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Figure 18. Synergies between food security and carbon mitigation for ICM practices in dry and
humid areas
A study by the FAO (2010) under their Mitigation of Climate Change in Agriculture (MICCA) Project
reviews some of the mitigation projects currently underway. Many of the projects covered include
restoring degraded soils and agroforestry. Importantly, most of the projects are aimed at and are
resulting in productivity gains, which is critical for a country such as Zanzibar. The survey highlights
that many of the projects hold benefits for mitigation, adaptation and productivity. However, it
highlights some of the challenges for generating carbon financing including number of agricultural
holdings in developing countries, and the modest amount of carbon accumulated in small holdings.
Carbon finance in the agriculture sector is a reality, albeit at an early stage. An example includes a
project called Emiti Nibwo Bulora (translated as Trees Sustain Life) in Tanzania’s Kagera region,
developed by Vi Agroforesty, is promoting agro-forestry techniques (FAO 2010). The project involves
integrating tree planting into the agricultural area through boundary planting, dispersed interplanting,
fruit orchards and woodlots. Another interesting recent example is the Kenya Agricultural Carbon
Project, located on 45,000 hectares in the Nyanza Province and Western Province of Kenya, which
aims to reduce emissions through cropland management whilst also improving yields.72 This is the
first project of its kind, to generate finance from reducing soil carbon emissions through techniques
such as covering crops, crop rotation, compost management, and agro-forestry, and is being
supported by the World Bank BioCarbon Fund and implemented by Vi Agroforestry.
The FAO (2011) has provided useful guidance on how the small holder agriculture systems could
benefit from carbon finance, particularly through soil carbon projects. However, it is clear that there
are many challenges to implementation, with costs higher than has traditionally reported and a host of
barriers to uptake (FAO 2011b).
Table 11. Overview of climate smart agriculture options
Type

Cropland
management

72

Option

Description
Such systems combine crops with trees for timber, firewood, and other
products, and establishing shelter belts, which increases carbon storage and
may also reduce soil carbon losses stemming from erosion.

Agroforestry
Practise can also generate adaptation benefits through its impact on reducing
soil and water erosion, improving water management and in reducing crop
output variability

The World Bank website, http://go.worldbank.org/WIWKCYP9T0
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Conservation
agriculture

Improved
agronomic
practices
Soil and
water
conservation
structures

Grassland
management

Incorporates a wide range of practices aimed at minimizing soil disturbance,
and minimizing bare, uncovered soils. This includes low or zero tillage
practices and incorporation of crop residues. Such practices can reduce
erosion, improve soil structure, increase water retention and reduce yield
variability, thereby increasing resilience and improving the capacity of farmers
to adapt to climate change.
At the same time, such practices may reduce carbon losses that occur with
ploughing, and also further sequester carbon via residue incorporation and
reduced erosion
Practices include using improved crop varieties, extending crop rotations,
avoiding use of bare fallow, using green manure and cover crops, which
generate higher inputs of carbon residue, leading to increased soil carbon
storage. Agro-ecological conditions are likely to be very important in
determining the benefits to cover crops and improved fallows
In addition to agroforestry practices, there a number of fixed investments in
structures for soil and water conservation. Such structures can provide
benefits by reducing water erosion, improving water quality, and promoting
the formation of natural terraces over time, all of which should lead to higher
and less variable yields
Practices include improving grassland productivity through increasing
nutrients for plant uptake and reducing the frequency or extent of fires (e.g.
improvements in forage quality and quantity, seeding fodder grasses or
legumes with higher productivity and deeper roots, reducing fuel load by
vegetation management).
They also include improving grazing management by controlling intensity and
timing of grazing (e.g. stocking rate management, rotational grazing, and
enclosure of grassland from livestock grazing).
Such measures are of less relevance to Zanzibar due to limited
pastureland.

Sources: FAO (2011, 2011b)

Implementation challenges
There are a range of costs associated with cropland management measures, which can act as a
serious barrier to implementation (FAO 2011b) –






Investment costs include expenditures on equipment, machinery, or for materials and labour
required to build on-farm structures
Variable and maintenance costs are recurrent expenses needed to either undertake a
measure, such as purchase of seeds, fertilizers or additional hired labour, as well as periodic
costs associated with maintaining SLM structures
Opportunity costs of household assets are costs associated with allocated resources to
measures instead of to others.
Transaction costs include search, bargaining and negotiation, and monitoring and
enforcement costs. In the current empirical literature, search costs associated with searching
for and processing
Risk costs, in areas where insurance markets or mechanisms are thin or imperfect, are
generally associated with the uncertainty surrounding the likely benefits as well as the
variability in benefits across time that the farmer expects to realize from adopting different
SLM practices. Insecure tenure could also be an additional risk.

Upfront costs vary significantly in the literature, often between $200-400 per Ha for the Africa example
cited by the FAO (2011b), with yearly maintenance costs in the region of $50-100 per Ha. Such costs
are clearly a barrier to uptake. Given that many of the benefits are gained in the longer term, the
barriers (and opportunity costs) become more significant. In addition, these costs will be very
significant for low income agriculture-based communities.
For smallholders, the delay in returns on investment is a significant barrier to investing in sustainable
land management techniques. Smallholders being asked to engage in changes in farming or
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cultivation practices may face opportunity costs (lost income) during a transition period, and these
costs tend to be higher for smaller size operations. This requires a different set of financing
approaches than those associated with meeting initial capital investment costs of change.
Governments may choose to provide credit programmes or subsidized agricultural input programmes,
or engage in income support over the transition period. Payment for Environmental Services (PES)
programmes may be structured to allow farmers to access the future monetised benefits of their
investments, although buyers of such credits may expect significant discounts, recognising the
delivery risk, and carbon related payments may not present sufficient financial flows to offset the costs
of reorganisation. Marketing improvements, increasing the income streams from value added
production and income diversification may also be used to offset reduced income during a transition
period.
Other factors that hinder uptake include –
 Limited information available about alternative techniques as well as limited local experience
with such practices
 Poor access to equipment in local markets
 Communal forests and pastures require collective action both to provide public goods and to
reduce negative externalities from overuse. Collective action failure can prevent uptake of
measures
 Insecure tenure being a disincentive for investment. Where smallholders lack formal land use
rights, or where these rights exist but are not enforced, this can make accessing external
finance more challenging. Care must be taken that carbon finance does not lead to social
exclusion where carbon rights increase the value of land and encourage private interests
Financing for such measures could come from programmes already established in the agriculture
sector, to promote climate resilience and productivity. Mitigation financing for smallholder agriculture
based on project-based offsets are unlikely to become a significant channel of financing in Zanzibar in
the short run. This is due to the relatively low demand for such credits in international markets and the
high transactions costs (particularly related to monitoring, reporting and verification (MRV)) relative to
the value of the credits generated. Currently, carbon finance transactions for the sector remain limited
in regulated trading mechanisms such as the Clean Development Mechanism (CDM). They play a
larger role, however, in the voluntary carbon market.
However, pursuing non-carbon-credit based climate finance (particularly adaptation finance) may
prove more attractive for policy makers, mainstreaming mitigation co-benefits into the broader
national agricultural strategy. However, the potential for new dedicated public funds possibly
combined with private sector funding for nationally appropriate mitigation actions (NAMAs) in
developing countries, currently under discussion in the UNFCCC may create opportunities going
forward.
A number of international climate mechanisms support agriculture mitigation activities through the
purchase of potential credits. These include funds under the World Bank Biocarbon Fund (BIOCF),
Community Development Carbon Fund (CDCF), and Forest Carbon Partnership Facility (FCPF).

Summary
There are low carbon, climate resilient agriculture practices that can also lead to productivity gains,
enhanced climate resilience and increased soil carbon sequestration. It makes sense that these
measures are considered as part of wider agriculture investment programmes and policies, in terms
of their general benefits, rather than as measures to access carbon financing. That is not to say that
carbon finance opportunities should be overlooked where appropriate; however, given the early
nature of practice in this area and the difficulties in getting projects set-up, other drivers for
implementation may be more practical e.g. enhanced resilience and productivity gains.
There are significant cost barriers which need to be overcome, based on information from the FAO.
Overcoming these cost barriers, particularly for measures that only realise benefits in the longer term,
is challenging. Funding from donors and government is likely to be necessary. Community-based
investment could also be considered, funded through credit schemes; however, demonstrating the
benefits to smallholders will be critical to incentivise such investment and action, particularly where
alternative practices come at a significant opportunity cost.
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Priority Theme 5. Promotion of sustainable tourism
Promoting a more sustainable model of tourism is needed in Zanzibar if the islands’ resources and
environment are to be maintained and protected whilst at the same time expanding revenues from
this sector in future years. The recognition of this by Government and investors (as represented by
ZATI) is obvious. The Zanzibar Tourism Policy Statement from the Commission for Tourism states its
main objective as committed to develop, plan, manage and promote tourism industry that emphasizes
sustainability, quality and diversification, and which is culturally responsible, socially desirable,
ecologically friendly, environmentally sustainable and economically viable. This clearly indicates a
strong emphasis by the Tourism Commission on the need for sustainability, critical to ensure that the
sector can thrive in future years.73
The policy statement also has a section on the environment which talks about enforcing
environmental impact assessments (EIAs) on new developments, and an emphasis on sustainable
types of projects. If enforced, such a policy should help protect the environment. However, there are
some on-going concerns however about the environmental impacts of construction on the
environment, degradation of specific coastal areas and issues of water supply, particularly on the east
coast.
ZATI are also looking at promoting sustainability certification schemes for their members, including
the Responsible Tourism Tanzania (RTTZ) scheme.74 This will provide strong accreditation, as the
guidelines are in line with the scheme promoted by the Global Sustainable Tourism Council (GSTC).75
Box 10. What is sustainable tourism?
Sustainable tourism describes policies, practices and programmes that take into account not only the
expectations of tourists regarding responsible natural resource management (demand), but also the needs of
communities that support or are affected by tourism projects and the environment (supply). Thus, sustainable
tourism aspires to be more energy efficient and climate sound (e.g. by using renewable energy); consume less
water; minimise waste; conserve biodiversity, cultural heritage and traditional values; support intercultural
understanding and tolerance; generate local income and integrate local communities with a view to improving
livelihoods and reducing poverty. Making tourism businesses more sustainable benefits local communities and
raises awareness and support for the sustainable use of natural resources (UNEP 2011b).

Low carbon, climate resilience objectives for this sector fit very well into the sustainability agenda
through reducing energy consumption, using alternative energy sources, reducing water use and
minimising waste. This section of the report therefore focuses on sustainability issues more widely,
identifying how this would promote low carbon, climate resilience tourism sector.

Overview of the tourism sector
The tourism sector is critical to the on-going development of Zanzibar, as an economic sector that
provides over 25% of GDP76, and most of the in-country investment. The period between 1997 and
2007, a total of US$ 1038 million was invested into hotels and restaurants alone, over 72% of all total
investment in the economy (ZIPA 2007 cited in RGZ 2009b).
The increasing importance of the sector over time is illustrated by the annual tourist numbers, which
have risen by 80% since 2000 and over 800% since 1985 (see Figure 19). Tourists from Europe
account for around 70% of all international visitors. According to data provided by the Tourism
Commission for 2011, hotel rooms / beds totalled 6,775 / 12,641, based on 328 hotels.
Numbers of tourists will continue to grow, particularly comparing visitor numbers to the Maldives and
Seychelles. Zanzibar, in 2007, had 20% of the level of tourists who went to Maldives and 85% of the
level for Seychelles. Zanzibar is also well positioned to be a destination for tourists visiting the wider
region, particularly Tanzania and Kenya. Economic benefits from tourism also have potential to grow,
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Zanzibar Commission for Tourism website, http://www.zanzibartourism.net/docs/policystatement.pdf
Responsible Tourism Tanzania website, http://www.rttz.org/
Global Sustainable Tourism Council (GSTC) website, http://new.gstcouncil.org/
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This is difficult to estimate with any certainty because the National Accounts do not differentiate tourism as a specific sector.
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reflected by the fact that Maldives takes five times more tourists annually than Zanzibar but ten times
more revenue (RGZ 2009b); in other words, twice as much revenue per tourist.

International Tourist Arrivals

200,000

Numbers may be even higher
(25%) if Tanzania safari
tourists are included (ZATI
2011 estimate)

150,000

Total
100,000

Europe
50,000

0
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Figure 19. International tourists in Zanzibar, 1985-2011
(Source: Zanzibar Commission for Tourism)

No independent forecasts exist of how tourist numbers will increase in future years, although under
the assumptions used in the ZTMP (RGZ 2007), international passengers are set to increase to
900,000 by 2025. This rate and scale of growth would be significantly greater than what is observed
based on historical data. It would also seem to be counter-intuitive to the Tourism Development Policy
of 2004, which stipulates that one of the aims of tourism in Zanzibar is to encourage low volume of
arrivals by targeting high spending tourists groups (RGZ 2009b).
There are a number of challenges facing the tourism sector on Zanzibar including maintaining the
natural resources and environment that attracts tourists, developing higher value tourism (with less
reliance on larger-scale package tourism) and ensuring benefits of the sector reach local
communities. This section of the report focuses on how a more sustainable model of tourism, that
includes low carbon measures, could address some of these challenges.

Lower carbon measures and sustainable tourism
Developing a more sustainable tourism sector would fit well into a low carbon, climate resilient
approach for the following reasons –
 Promotion of renewable energy in hotels
 Focus on energy efficiency in hotels and local transport associated with sector
 Improved water management, reducing supply and the energy needed for pumping /
desalinisation
 Treatment of waste, focused on reduce / re-use / recycle
 Protection of the local environment to reduce loss of forests / biodiversity
 Emphasis on local employment and use of products, reducing transport of products and
providing real economic benefits to local community
 Education and awareness for the local community and tourists
As discussed earlier, there are a number of schemes that use the above criteria in their certification
schemes. However, there is a question as to whether sustainable tourism is too costly and whether
there is demand for tourism that adds a premium for sustainability. Evidence suggests that such a
tourism model has many benefits, as described in the UNEP (2011b) assessment of moving towards
a Green Economy (summarised in Box 11 below).
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Box 11. Benefits of Sustainable Tourism
The following benefits are highlighted in UNEP (2011b) 







Green tourism has the potential to create new, green jobs. It is estimated that one job in the core
tourism industry creates about one and a half additional or indirect jobs in the tourism-related economy.
The greening of tourism, which involves efficiency improvements in energy, water and waste systems, is
expected to reinforce the employment potential with increased local hiring and sourcing, and significant
opportunities in tourism oriented toward local culture and the natural environment.
Tourism development can be designed to support the local economy and reduce poverty. Local
economic effects of tourism are determined by the share of tourism spending in the local economy as well
as the amount of the resulting indirect economic activities. Increasing the involvement of local
communities, especially the poor, in the tourism value chain can, therefore, contribute to the development
of the local economy and to poverty reduction. For example, in Panama, households capture 56% of total
local tourism income. In Zanzibar, recent analysis (Steck et al. 2010, cited in UNEP 2011b) estimated that
only 10.2% of total tourism income is captured by poor local people, with the sector heavily dependent on
imports for both primary supplies and staff of suitable quality (both of which are normally avenues for
participation of locals).
Investing in the greening of tourism can reduce the cost of energy, water and waste and enhance
the value of biodiversity, ecosystems and cultural heritage. Investment in energy efficiency has been
found to generate significant returns within a short payback period. Improving waste management is
expected to save money for tourism businesses, create jobs and enhance the attractiveness of
destinations. The investment requirement in conservation and restoration is small relative to the value of
ecosystems, which provide services essential for the foundation of economic activities and for human
survival; the value of ecosystems for tourists remains undervalued in many cases. Investment in cultural
heritage—the largest single component of consumer demand for sustainable tourism—is among the most
significant and usually profitable investments. Analysis suggests that sustainable tourism makes a larger
contribution to GDP growth, while significant environmental benefits include reductions in water
consumption (18%), energy use (44%) and CO2 emissions (52%), compared with BAU.
Tourists are demanding the greening of tourism. More than a third of travellers are found to favour
environmentally-friendly tourism and be willing to pay between 2% and 40% more for this experience.
There is also potential for strong growth in this type of tourism, while traditional mass tourism has reached
a stage of steady growth.

Responsible Tourism Tanzania (RTTZ) provides the following statistics in respect of what European tourists
think about sustainable tourism. 87% of UK tourists think it is very or fairly important that a holiday does not
damage the environment while 71% would like a holiday to benefit local communities. 74% of German tourists
favour hotels that employ local staff and guarantee good working conditions, while 46% think that it is added
value to stay in environmentally friendly accommodation.77
According to a recent survey by the Association of British Travel Agents (ABTA), one in three holidaymakers
(representing over ten million people taking foreign holiday) believe that holidays should have an environmental
rating. The research also suggests that companies which invest in making their business better for the
environment stand to gain a competitive edge, with 19% (up 2% from 2010) of consumers saying they are
prepared to pay more for a holiday with a company that has a better environmental and social record.78

To promote this agenda, tourism businesses need to invest sustainably. Governments and
international organisations can help facilitate this in a number of ways –
 When investors propose a project, the investment agency (ZIPA) could stipulate certain
conditions in relation to social and environmental sustainability.
 Additional government spending on public goods such as protected areas, cultural assets,
water conservation, waste management, sanitation, public transport and renewable energy
infrastructure could help reduce the cost of green investments by the private sector.
 Governments can also use tax concessions and subsidies to encourage private investment in
towards sustainable tourism.
In developing tourism strategies, local governments, communities and businesses need to establish
mechanisms for coordinating with ministries responsible for the environment, energy, labour,
agriculture, transport, health, finance, security and other relevant areas. Clear requirements are
77
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RTTZ website, http://www.rttz.org/who-we-are/facts-figures/
ABTA Travel Trends Report 2012 at www.abta.com
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needed in such areas as zoning, protected areas, environmental rules and regulations, labour rules,
agricultural standards and health requirements particularly related to energy, emissions, water, waste
and sanitation. There should also be consideration of best practice examples to help develop other
tourism sites e.g. Chumbe Island Coral Park.
An additional issue that needs to be mentioned in the context of low carbon issues is the current and
future international action being taken to address aviation emissions, and what the impacts might be
on Zanzibar. This could increase the cost of long haul travel and risk reducing tourist numbers. For
example, the EU has decided to impose a cap on CO2 emissions (via the EU ETS) from all
international flights – from or to anywhere in the world – that arrive at or depart from an EU airport.
With 70% of international tourists arriving in Zanzibar from Europe, this could have an impact as it
adds cost to airline operations (either through payment for carbon credits in the scheme or investing
in low carbon technologies). However, it is debatable whether additional costs of the scheme will be
anywhere near the costs of future oil price increases.

Energy efficiency and renewable generation options in the tourism sector
In recent years, the sector has been badly affected by unreliable electricity supplies (see Box 12
below). A greater focus on energy efficiency and alternative renewable generation could strongly
benefit the tourism sector by reducing reliance on grid electricity, including exposure to increase
electricity prices in the future and problems of load shedding. Other benefits include reduced energy
costs, increased competitiveness, and an enhanced environmental image.
Box 12. Energy supply problems for tourism sector
A baseline study funded by MCC to highlight the benefits of the new subsea cable highlights the following
problems faced by the tourism sector, based on the normal operation of the system and during the early 2010
blackout (Mathematica Policy Research 2011). 30 hotels (out of 306) were surveyed for the period JuneAugust 2010. During this period of typical electricity supply, the following findings emerged –







Most hotels have generators (29/30) for back-up generation. Average generation capacity across the
sample was 437 kW (based on 2 generators). Larger hotels had average capacities of 1045 kW.
Hotels reported 18.6 outages per month, averaging 2 hours in duration. 52 voltage fluctuations per
month were reported; such unstable supply can damage electrical appliances.
Supply problems led to several hotels reported guests cancelling or shortening their stays.
Cancelations peaked during July, with 12% of hotels reporting cancellations and 20% reporting
shortening of stays.
Costs associated with electricity supply in the survey are shown in the table below. It is interesting that
for the higher grade hotels, back-up generation costs accounted for well over 40% of supply costs.
The O&M spending on generators appears very high for 4 /5 star hotels; this is explained as probably
due to hotels’ efforts to ensure the higher level of electricity reliability expected by guests at highergrade hotels.79
Repair and replacement costs were also recorded under the survey e.g. for ACs, 19 hotels reported
repair costs averaging $381 per month

Average costs of electricity supply by hotel type during baseline survey period (Mathematica Policy
Research, 2011)
Cost category
Total (USD per month)

Units
USD per month

ZECO
Generator - O&M

% of costs

Generator – Fuel

1
2,000

Hotel type by grade
2
3
4
1,300
2,300
5,900

82%

90%

1%
17%

5
16,000

78%

56%

58%

3%

6%

30%

25%

7%

16%

14%

17%

The baseline study suggests that for many hotels, they typically pay between 17 – 22% of electricity supply
costs on back-up generation (although considerably more in 5 star hotels). Factoring in the relative difference
between ZECO electricity tariff and the cost of diesel generation, this is estimated to be 4.4-5.7% of the
electricity that is supplied.

79

12 of the 30 hotels surveyed were 4/5 star
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A smaller survey undertaken by ZATI based on hotel reported costs for 2011 on behalf of this study suggests
the costs of backup generation (diesel fuel only) are more expensive, at 40% of the total electricity supply bill,
accounting for around 10% of annual generation. The ZECO tariff of 150 TSh/kWh (General Services tariff)
compares extremely favourably with the diesel generation costs estimated at 620 TSh/kWh (excluding
generator maintenance). The use of back-up generation takes the average annual cost per unit of electricity to
around 213 TSh/kWh (or $US 0.13/kWh).

There are a range of renewable technologies and energy efficiency measures that could be
considered in the tourism sector, and are described below.
Solar water heaters (SWH)
These technologies are used widely in other island countries that have strong solar resources,
including Mauritius, the Seychelles and Caribbean nations, such as Barbados. In 2008, Mauritius had
installed SWH in 25,000 out of 330,000 homes, through a concessionary rate of interest on loans
provided by the Development Bank of Mauritius (Republic of Mauritius 2009). A new loan scheme set
up by the Development Bank enabled a further 24,000 homes to gain a SWH, and this scheme is now
entering a second phase due to the scheme being oversubscribed by double. As of 2008,
approximately 40,000 solar water heaters were in operation in Barbados, 75% of which represent
domestic installations. This means a penetration rate of 35% in the domestic sector.80 South Africa is
also pursuing an ambitious SWH programme, to install 1 million SWHs by 2015. The programme is
managed by Eskom, and offers rebates on SWH purchases. To date, 220,000 installations have been
made.
From a cost perspective, SWHs are regarded as relatively cost-effective for the commercial / hotel
sector; in the CHENACT example below, SWHs typically have a payback period of just over 2 years,
and hold significant benefits over the lifetime of the appliance compared to electric water heaters. As
noted in Perlack and Hinds (2003), SWHs [referring to domestic sector] generally yield relatively
significant energy costs savings over conventional electric and gas water heaters.
There appears to be strong potential for such technologies in Zanzibar hotels. According to the MCC
baseline study, only 13% of hotels in Zanzibar heat water using solar power, with the majority using
electricity. Payback periods for Zanzibar are going to be longer than observed from the Caribbean
example – firstly, electricity prices are 50% lower in Zanzibar, and secondly, there is a strong market
for the technologies in the Caribbean and home-based production; therefore the technology will have
a relatively higher cost in Zanzibar. However, this option could be strongly encouraged in Zanzibar.
Interestingly, in Mauritius, the energy strategy states that there will be mandatory use of solar hot
water systems in hotels as far as practicable (Republic of Mauritius 2009).
It is also worth noting that solar thermal technologies can also be used to provide cooling. Solar
cooling combines high temperature solar panels with an absorption chiller. According to the
CHENACT programme (Box 13), up to 75% of a hotel’s cooling demand can be met. Payback ranges
from 6-10 years, depending on the specific set-up; based on current grid electricity prices, these
payback periods could be double the length (although as discussed earlier in the report, electricity
prices are predicted to increase in future years).
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UNEP website (http://www.unep.org/greeneconomy/SuccessStories/SolarEnergyinBarbados/tabid/29891/Default.aspx).
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Box 13. CHENACT (Caribbean Hotel Energy Action): Delivering energy efficiency gains in the
Caribbean Hotel Sector
This is an initiative funded by IDB, GTZ, CDE, UNEP, BL&P, Government of Barbados, and BHTA, and
implemented by the Caribbean Alliance for Sustainable Tourism (CAST), part of the Caribbean Hotel and
Tourism Association. The objective of the initiative is to improve the competitiveness of small and medium sized
hotels (<400 rooms) in the Caribbean Region through improved use of energy, with the emphasis on
Renewable Energy and Micro-Generation. The initiative will also analyse existing Caribbean Energy Service
Companies (ESCOs) to see how they can help provide competitive and effective services, and look at the
possibilities of preparing a programmatic Clean Development Mechanism in energy efficiency and renewable
energy.
The focus to date has been on conducting hotel energy audits in Barbados. An interesting observation from the
audits is that energy Conservation is not new to the sector; however looking at energy efficiency as an
investment is. Common findings and were that many hotels are unaware of the length of time hot water
switches are on (also for AC units), and therefore staff training and timing devices are needed. Over-lighting is a
problem particularly in newly refurbished hotels. Much energy-using equipment is not maintained adequately to
ensure efficient operation, particularly AC units and refrigeration equipment. Other observations relating to
consumer behaviour include windows / doors left open when AC left on, lights left on etc.
Other key findings from the audits related to water consumption. The majority of hotels audited sustained water
leaks which was costing them between 20-50% of their water bills. This was due to: leaking toilets, faucets,
underground pipes, cooling towers and pools. The value of detected water leaks was estimated at US$470,000
per year.
The initial findings are that 40% of savings in annual electricity can be made. Most of the potential measures
are very cost-effective, leading to payback periods of around 2.3 years. In other words, the cost saving from
electricity consumption exceeds the initial investment after 2.3 years. Investment levels to realise these
electricity savings ranged from $US 200,000 (<50 rooms) to $US 550,000 (>200 rooms). Most savings related
to retrofit of present mini split unit systems to high efficient AC systems (such as inverter type variable
refrigerant volume (VRV) system) with heat recovery for supplying hot water and installation of high efficient
lighting systems (with AC / lighting the largest electricity consuming energy services).
Selected measures used in the energy efficiency assessments (based on the audits) are shown in the graph
below. Cost of measures is a metric that compares the initial investment with first year savings potential. This
provides a useful metric to compare against typical electricity prices. The payback period considers the cost
savings based on the local electricity price; in the case of Barbados, this was around $US 0.26/kWh.
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Cost and payback period of selected measures from the CHENACT audits
There are also a range of non-cost options which require more robust staff training / improved procedures. For
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example, switching off energy appliances in guest rooms, closing window drapes when room is unoccupied,
and reducing the speed of fans in public areas.
At a Barbados national level, total investment of $US 23 million could realise electricity savings of 36% (36
GWh), and 3% of total Barbados consumption. Energy efficiency potential for the whole of the Caribbean is
estimated at 1356 GWh, saving $US 339 million and costing $US 696 million. Again, the payback period is just
over 2 years. 1.9 million tonnes CO2 could also be avoided (with most electricity from diesel generation).
Microgeneration options are also considered under the CHENACT initiative. Such measures such as solar PV
and micro-wind have much higher costs, with payback periods in the region of 9-10 years (cost per unit
displaced of around $US 2.5 /kWh, and much higher one-off costs.
It is worth noting that a large scale energy efficiency programme does have impacts on energy providers and
governments. For electricity suppliers, this could lead to a reduction in revenues, particularly from a sector that
pays bills on time. For government there a drop in VAT revenues from electricity sales is a consequence but a
reduction in the trade deficit and use of foreign currency reserves due to lower oil imports.
In 2012, the summary of CHENACT achievement were reported as follows:








Demonstrated that investing in energy efficiency is profitable
Energy audits have identified significant scope for energy saving opportunities in the hotel sector
New energy efficient technologies for the hotel sector have been introduced
Created groundwork for its replication in the wider Caribbean hotel sector
Created energy indices for the hotel sector which can be used for benchmarking hotel energy performance
Green investments in the hotel sector offer a sufficient critical mass to spur entrepreneurial activity
Investment in hotel energy efficiency is highly profitable – Low payback and high IRR

Sources of information primarily from the following presentations:
Caribbean Hotel Energy Efficiency Action – Sustainable Tourism for the Caribbean by Loreto Duffy-Mayers, (CHENACT
Project Manager), April 2012, Georgetown, Guyana
CHENACT Audit Findings & Recommendations, Caribbean Renewable Energy Development Programme (CREDP-GIZ),
November 2011
Save the Planet, Save your Money: Cutting Costs through Responsible Resource Use by Tetratech, Caribbean Conference
on Sustainable Tourism Development, Bermuda, April 2011
Caribbean Hotel Energy Efficiency Action Program (CHENACT) by Loreto Duffy-Mayers, CREF 2010, Bahamas, October
2010

Energy Efficiency Measures
In the absence of any current initiative to improve energy efficiency in the tourism sector, primarily in
hotels, it is likely that potential will be significant, as was discovered in Barbados through the
CHENACT initiative (see Box 13 above). The CHENACT example also illustrates the economic
benefits of implementing energy efficiency options – but also the considerable investment
requirements (although these can be staggered over time).
The issue with this type of measure is that it requires surveying (at the minimum) or more detailed
energy auditing to understand firstly how electricity and LPG is used, and the potential for energy
efficiency improvements. So it is not possible to state the level of overall potential. However, what is
clear is that potential is likely to be significant, and the measures to reduce energy consumption costeffective.
It is important to note two key differences between the economic benefits and CO2 reductions cited for
hotels in Barbados, compared to Zanzibar. Firstly, the typical tariff to calculate cost savings in the
CHENACT analysis was $US 0.26/kWh. This results in very attractive payback periods for many
measures. In Zanzibar, the tariff for hotels is between 140-150 TSh ($US 0.09), although closer to
$US 0.13 once back-up generation has been factored in. At these levels, energy efficiency measures
are still cost-effective, although payback periods are twice as long. In terms of CO2 emissions
reduction, the calculation is based on the carbon intensity of grid-based electricity. In Barbados, a
figure of 0.88 tCO2 / MWh was used, as generation is primarily diesel-based. In Zanzibar, for
electricity supplied by TANESCO in 2010, a factor of around 0.5-0.55 tCO2 / MWh is used, which is
significantly lower, so the emission reduction benefits would not be as significant.
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Although there are no data about the split of energy use in hotels, it would probably be similar to that
observed for hotels in the CHENACT example (due to a similar tropical climate), with comparable
cooling, heating and lighting demands. This means that there could be significant savings from
improving AC units and lighting in particular. Savings could also be made from non-cost options that
simply require improved staff training and procedures. Savings could also be made from reducing the
energy service supply (not over lighting) and offering lower energy alternatives (fans in addition to
AC); for example the MCC baseline study suggests that only 67% of guest rooms at five-star hotels
had fans.
The above measures are of course applicable to other commercial buildings, and residential
homes, and could be part of a wider Zanzibar energy efficiency strategy. However, the tourism
sector is in a good position to kick-start this investment.
While the focus has of this section has been on hotels, energy efficiency could also be more widely
considered in relation to transport and other activities.
Microgeneration measures
There are a range of microgeneration options that are covered in the sector on renewable electricity
generation, including solar PV systems and micro-wind. Clearly the costs of such technologies and
their suitability are dependent on a range of factors. For solar PV, large upfront investment costs and
a low electricity grid tariff make such systems less attractive, and therefore broader incentives would
be required. The same issue applies to wind. Costs are even higher if hybrid systems were
considered, that combined microgeneration technologies with storage (to ensure supply at all times).

Implementation issues
There are a number of challenges to the tourism sector in terms of implementing the measures
described 

Operators have a challenge to find significant amounts of investment for energy efficiency and
renewable measures. There is often a preference to invest money in other more ‘visible’
improvements.
This could be addressed for new hotels by encouraging such measures at the design and
construction phase, when investments are being approved.



Uncertainty or lack of on-the-ground evidence of the benefits of measures can be a barrier to
investment. No information on the potential financial payback due to lack of data / surveying
To address, a number of pilot studies could be undertaken to assess what the benefits are in
different hotel types. This could be complemented by an awareness campaign.



Limited availability of technical capacity to implement measures / install technologies
This significant challenge would take longer to address, and needs a large number of hotels
to be involved, to allow for the development of such capacity. This could be done through a
tourism sector wider initiative

Technologies, such as SWHs may be supported through a range of options, either utility or consumer
oriented. Utilities can implement a “sale of energy” programme where the utility owns and installs the
equipment, and then sells the metered thermal energy to the consumer, potentially at a lower cost
than the electricity used for traditional water heating. Systems may also be distributed by the utility on
a lease or rental basis, whereby users pay a flat fee, but energy provision is not metered.
Otherwise, governments may choose to support consumer purchase. Despite relatively attractive
payback periods, capital investment costs for all energy efficiency measures remain an issue and
therefore fiscal incentives may place a significant role (capital subsidies, low interest loans for
purchase, tax relief for installers), accompanied by awareness and supply chain strengthening
activities. Subsidies effectively reduce the payback time for purchasers, and can be used in
conjunction with technology standards to ensure quality and build consumer confidence. Tax rebates
may include reduced VAT on installation services, lower levels of import duties, or accelerated
depreciation for purchasers. Such tax exemptions are often attractive for governments, as they do
not require budgetary expenditure.
They can also be withdrawn once economics of scale are
established, and the technology is accepted. Targeted low interest loans are also a useful
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mechanism, whether issued by commercial banks or through energy service companies (ESCOs)
who may set repayments on the basis of envisaged energy savings.
International climate finance can generally be used to provide subsidy, support lower borrowing costs
and fund awareness and capacity building for commercial building activities. However, regulatory
instruments are becoming more common, mandating installation of SWH or energy efficiency
measures where economic incentives are insufficient. For example, a government can mandate
through the building code that a certain percentage of hot water load be met from solar technologies
in all new or refurbished construction. Regulations must include technology standards or labelling
approaches to ensure that project developers do not attempt to cut costs to meet statutory
requirements. The attractiveness of energy efficiency and solar water measures will also be
increased as subsidies for fossil fuel are reduced. The above measures are usually designed as a
combined package. A period of sustained support is usually required to ensure that a market can
develop, and government should avoid withdrawing support too early where there remains a
possibility that the market can collapse.
As part of the CHENACT initiative (see Box 13), a Hotel Clean Energy Policy has been proposed, with
the explicit objective of improving the competitiveness and viability of the Barbados hotel sector
through increased energy efficiency and low carbon economic development.81 The policy scope
includes the following –








Energy efficiency building codes for new hotels and rehabilitations
Tax incentives for purchase of EE and RE products and services
Energy efficient labelling for hotel equipment
Hotel sustainability rating system (using EE and water use index). This could be part of the
broader sustainable tourism criteria.
Training programs for hotel management and staff
Utility feed-in tariffs for hotel RE installations
Financing for studies and investments in EE and RE

Underpinning all of this is the Barbados Tourism Master Plan (2012-2021), which sets out
environmentally-sound tourism policies, strategies, projects and programmes. This is important as it
shows the direction of travel of policy to investors.
For Zanzibar, such a policy framework could also be explored, based on evidence of the real benefits
to the tourism sector. This could form part of the push towards sustainable tourism, with the policy
framework set by government, promoted by investment authority based on the real benefits
demonstrated to operators and investors.

Summary
There is an opportunity for a more sustainable model of tourism to be promoted and marketed, that
encourages higher value tourism while at the same time promoting sustainability, including a low
carbon focus and climate resilience. Even if not part of a marketing strategy, many low carbon,
climate resilient options make sense for stakeholders in the sector in view of future challenges related
to water supply, energy and waste. What is also clear is that the tourism sector would need to be a
central part of any wider Zanzibar strategy due to its importance to the economy.
Based on experiences in other SIDS, such as Barbados, there is going to be significant scope for
energy saving and the use of renewable energy. Energy efficiency potential in the hotel sector in the
region of 40% is widely reported. Information on the current potential in Zanzibar is lacking, and
therefore energy auditing would be required to better understand the benefits. However, the economic
benefits would be significant, particularly given the problems the tourism sector has with electricity
supply and the need for expensive back-up diesel generation.
Renewable technologies are not widely used in the hotel sector. Technologies that could be
considered include solar water heaters, solar PV systems, and micro-wind. Concerning energy
efficiency, there are many cost-effective measures relating to the uptake of more efficient lighting, use
81

Information from presentation Save the Planet, Save your Money: Cutting Costs through Responsible Resource Use by
Tetratech, Caribbean Conference on Sustainable Tourism Development, Bermuda, April 2011
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of sensors and controls, improved AC units and improving staff / consumer behaviour in relation to
energy use. Stronger building codes could also be introduced to minimise AC requirements.
The tourism sector, as the largest source of investment, could drive this sustainable energy initiative
forward. It could be further incentivised (or part-enforced) by ZIPA when screening investments, and
promoted by both the investor association and Tourism Commission. Such an initiative could help
encourage such investments in other sectors, and catalyse activity across the islands. It would also
be part of a push to differentiate Zanzibar as a sustainable tourism destination. However, it is
important that the policy framework is put in place that gives certainty to investors and provides the
mechanisms and resources to kick-start these activities. This is crucial for reducing the risks of losing
investment.
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Moving towards a lower carbon development strategy: Findings and
recommendations
This report highlights that there are a range of low carbon measures which, as part of a
broader climate strategy, could help Zanzibar shape a more sustainable development pathway
and provide opportunities for funding.
There is significant uncertainty around the emerging funding mechanisms for low carbon measures;
however, many countries in East Africa, SIDS and other regions are getting ready in advance,
developing low carbon strategies and Nationally Appropriate Mitigation Action (NAMA) plans.
Zanzibar should take a similar approach of being prepared, and as necessary, proactively engaging
the mainland Government on such issues, to ensure representation, for example, in any future NAMA
or wider climate strategy.
A range of options have been considered in more detail, across five priority themes (as summarised
in Table 12). These low carbon options more generally represent actions that would be beneficial for
sustainable development. Simply put, they help address some of the current and future challenges
that risk undermining growth and development objectives, as set out in MKUZA II and the Vision
2020.
Such challenges include ensuring sustainable supply of energy, provision of good urban
environments and effective transport infrastructure, increasing agriculture productivity, ensuring
ecosystem protection and reducing tourism impacts on the environment. All are going to grow in the
face of increasing population growth and an increasingly stressed environment, further compounded
by the impacts of climate change.
Table 12. Summary of low carbon options
Priority
Theme
1

ICS stoves and alternative
fuel promotion, and tree
planting / forest
management

Policy Objective
Supported
Enhanced
sustainable energy
supply alongside
ecosystem protection

2

Development of renewable
generation options

Electricity supply
diversification

3

Efficiency measures in the
transport and building
sectors

Cleaner and more
efficient transport
sector

4

Climate smart agriculture

Enhanced
productivity of sector

5

Clean energy promotion in
tourism sector

Lower environmental
impact of tourism

Low Carbon Option

Co-benefits (beyond primary outcomes of
option)
+ Reduced fuel costs
+ Provision of access to modern fuels
+ Reduced indoor air pollution
+ Income generation for rural communities
+ Reduced oil imports from less back-up
generation
+ Economic benefits from larger renewable
market (off grid technologies)
+ Reduced fuels costs (consumer) and oil
imports (government)
+ Less urban air quality problems
+ Reduced congestion
+ Enhanced climate resilience
+ Rural income generation
+ Reduced energy costs
+ Increased community benefits
+ Branding benefits
+ Drive clean energy investment in other
sector
+ Reduce other impacts e.g. waste, water
savings through audits

The options proposed (and potentially others) require further analysis; it is hoped that some of this
work can be taken forward under the UNDP-funded Climate Strategy Initiative for Zanzibar. However,
this report provides a useful preliminary overview of the key options, their benefits and the challenges
of implementation.
A key challenge is the financing of measures. Many require significant levels of investment which are
not readily available from the Government administration (which has a funding shortfall for the
MKUZA II implementation). Having a strategy document that highlights key low carbon options is an
important step in trying to mobilise finance. Firstly, such a document is a way of drawing the attention
of donors and other funding bodies to low carbon priorities, and sourcing funding earmarked for
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climate-focused activities. Secondly, the evidence base can be used in associated URT documents
(e.g. NAMA) to position for medium to longer term funding, as opportunities under new mechanisms
become clear e.g. Green Climate Fund.
Thirdly, the strategy can also be used to influence other Government policy. For example, as
suggested in the report recommendations, tourism sector investments could be incentivised to
promote more renewable energy or energy efficiency in hotels, in addition to other sustainability
criteria. This could mean investment from the key sector is ‘steered’ towards promoting sustainable
energy.
There may also be opportunities from accessing carbon markets through projects. However, the
structure of mechanisms such as CDM, and the smaller scale nature of projects that would emerge
certainly make compliance markets much harder to access. Voluntary markets do provide
opportunities although still often require large project development and transaction costs and low
returns, as credits are much lower than those on the more rigorous compliance market. It will be
important to assess how effectively the REDD+ pilot accesses the voluntary markets, and the level of
returns that reach the communities involved.
It is important to state that many of the options discussed in this report could well be funded through
different funding programmes and sources – as all fit into different policy areas e.g. energy,
agriculture etc.
Based on the work done as part of this study, a range of recommendations have been made that
could be considered as part of the strategy development work. These relate to broader policy options,
further research needs and specific actions under each priority theme (see Table 13). As part of future
work in developing a climate strategy for Zanzibar, these recommendations can be taken forward
entirely or in part, based on further discussions about where the priorities lie.
In summary, there is a strong opportunity to include low carbon options in an emerging climate
change strategy. Such options, within a lower carbon strategy, could help address some of the
development challenges whilst promoting sustainability and resilience. This is critical for Zanzibar,
heavily reliant on its natural resource base for agriculture and tourism, and subject to economic
shocks as an island economy. The financing that such options could attract from different sources of
funding could go some way to offsetting the additional costs of such a pathway.
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Table 13. Recommendations: Low carbon options for Zanzibar
Government Strategy and
Policy
Mainstreaming low carbon
development objectives

Recommendation

Engagement with other SIDS

Mainstreaming objectives into strategies and policies will require that, as far as possible, low carbon and climate resilience issues are
considered, reducing the risks of conflicting objectives.
Given the focus of this report on energy, this is a strong recommendation. An integrated, cross sectoral plan could cover the broader
energy system, including household energy, electricity generation and energy efficiency. The longer term focus allows for planning to
take account of demand growth, and ensures that investment in capacity and infrastructure that has a long life time is adequate. It
could also examine capital requirements across all projects, to help develop coordinated financing (and carbon financing
opportunities). In addition, establishing a plan or strategy provides investors with more certainty about the type of investment being
promoted – and a longer term commitment.
Increased engagement with other SIDS to enhance sharing of experiences particular on energy and low carbon issues

Research and development

Recommendation

Development of a longer term
sustainable energy plan

Emission inventory and projections
Supporting research agenda
across different priority themes
Financing options

Priority theme 1: Household
energy
Establish information through
surveys on fuel consumption and
stove technologies
Further develop projections on
future fuel requirements
Develop large scale programme to
introduce ICS
Promote awareness now on the
benefits of ICS
Further assess alternative fuels
Develop a large-scale tree planting
initiative, which also focuses on
forest protection

Further refinement of emission inventories and projections, to better understand potential for carbon reduction (and therefore
associated finance) now and in future years is needed. The projections also provide an additional benefit, as illustrated in this study,
of assessing different challenges e.g. the growth in biomass fuel demand versus supply, growth in vehicle numbers and petroleum
product demands.
Funding for research across the different priority themes could be better co-ordinated centrally, to avoid duplication and focus efforts
where required most. This would include having a central overview of the different donor funded studies.
Assessment of financing options associated with carbon reduction, and coordinated use (possibly via centralised fund). This would
also include further engagement with URT to see how to build on wider Tanzanian opportunities

Recommendation
Better baseline information is required to be able to set priorities of activities as well providing data against which the programmes
can be monitored at a later stage. This includes estimates of GHG reductions for determining potential for carbon credits. Hendriksen
(2012) provides an outline of possible funding requirements for a fuel survey. The structure of the HBS should also be reviewed to
assess what relevant information could be gained in future years to evaluate the situation with respect of cookstoves.
This is critical to understand the ambition of the required policy measures, and the scale of the challenge going forward. The above
recommendation only provides information on the current situation.
To address the problem of inefficient biomass energy use, there needs to a move away from small scale initiatives to a larger, more
ambitious stove programme. This programme would assess the mix of different of stove technologies that could be implemented,
including locally manufactured or imported types. It would also need to consider the incentives / credit options to encourage uptake.
The programme development would be informed by the recommendations above.
A move to a large scale uptake needs to be supported by improved information and awareness campaigns to alert communities to
the benefits (to get buy-in).
Promote alternative energy where / if appropriate, including LPG / electricity / briquettes in urban areas, and biogas in rural areas
Such an initiative would need to incentivise communities to start planting trees in their area. It could build on current REDD+ activities
under the HIMA project and the experiences of other NGOs / communities, such as the Community Forest International. Reviewing
other country experiences e.g. Rwanda would be important. This initiative should be broader based than REDD+, if that means it can
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be developed and implemented more quickly.

Priority theme 2: Renewable
generation
Undertake survey of renewable
generation potential
Assess the economic impact and
feasibility on the generation
systems
Review approaches for
incentivising investments
Assess the role of EE through
survey of appliances and buildings

Recommendation
Further information is needed on the potential for renewable generation, to see what technologies are viable and assess resource
potential. The focus should be on solar and wind technologies. It should be noted that such a study funded by the EU is
underway.
While the costs of renewable technologies can be assessed in isolation, it is important that they are assessed as part of the system,
in terms of operation and relative costs. Other aspects should also be considered, such as uncertainty and risk associated with
different technologies
A full review of the how to attract investors to Zanzibar should be undertaken. This includes having a renewable strategy (investors
like certainty given by targets), policy mechanisms such as feed-in tariffs to incentives investment, regulatory issues concerning how
independent operators can access the grid and other relevant investment consideration relating to ZIPA / ZECO.
This is important, as energy efficiency options are usually the most cost-effective. The big challenge here is to understand the
potential efficiency savings, and formulating / targeting policies accordingly. Surveying is needed to understand the appliance market,
and appliance use.

Priority theme 3: Sustainable
transport

Recommendation

Assess the potential for improving
vehicle efficiency through import
controls, enhanced inspection
regime

Assess evidence for efficiency improvement in vehicle stock through analysis based on vehicle numbers, age, and usage plus ‘on the
road’ testing. This is an important precursor to considering further measures so as to better understand the benefits, and the
mechanisms for introducing any measures.

Priority theme 4: Climate
smart agriculture

Recommendation

Develop evidence base for the role
of smart agriculture measures

This study has not provided a clear overview of the current use of or future potential for the range of climate smart measures. It
would be useful for a study to look further at the role of such measures for enhancing productivity, climate resilience and
opportunities for carbon finance. This would include assessing the most appropriate measures for the Zanzibar situation,
implementation best practice, financing of such measures, and how or whether such measures should be integrated into ongoing
programmes / initiatives.

Priority theme 5: Sustainable
tourism

Recommendation

Assess approaches to tourist
sector investment screening
Promotion of sustainable tourism
criteria
Programme of hotel energy
auditing

ZIPA could start to review investments, taking account of how projects meet sustainable tourism criteria. Investors could be
incentivised through additional tax breaks to promote sustainable tourism or being required to meet certain criteria e.g. 20% of
energy needs met through renewable energy, meet specific standards on appliances used etc.
In addition to awareness campaigns to establish benefits, also assess what matters to tourists now in relation to sustainability, and
the appeal of hotels / operators having sustainable tourism accreditation.
Undertake hotel survey to establish the potential for energy efficiency and renewable energy measures (and benefits). The benefits
of such a programme clearly need to be shown to incentivise investment e.g. using the Barbados CHENAT example.
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Annex 4. Low carbon initiatives in SIDS
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Annex 1. Additional information on inventory estimates
This annex includes a range of supporting information for agriculture and LULUCF sector inventory
estimates, and key assumptions used in the development of projections.
Tables include –
 Table 14. Source of agriculture sector emissions and basic approach to estimation
 Table 15. Source of LULUCF sector emissions and basic approach to estimation
 Table 16. Key assumptions for Zanzibar emission projections

Table 14. Source of agriculture sector emissions and basic approach to estimation
Agriculture
Source

Description

Approach

Livestock Enteric
Fermentation

CH4 is emitted as a by-product of the
normal livestock digestive process, in
which microbes resident in the animal’s
digestive system ferment the feed
consumed by the animal.

Livestock Manure
management

CH4 is produced from the
decomposition of livestock manure
under anaerobic conditions. Production
of N2O can be estimated based on type
of storage and treatment of animal
wastes.

A Tier 1 approach is used in this study; default
emission factors are differentiated based on
region and animal type. A Tier 2 approach
takes more detailed account of animal and feed
characteristics.
A Tier 1 approach is used, based on default
emission factors differentiated based on region,
typical livestock management and animal type.
Tier 2 estimates require additional data on
manure characteristics and manure
management practices.

Arable Emissions from
Rice Cultivation
Arable – Savanna
Burning and Field
Burning of Crop
Residues

Agricultural soils

Anaerobic decomposition of organic
material in flooded rice fields CH4,
which is emitted from rice plants during
the growing season.
Non-CO2 trace gas emissions from
biomass burning (CO2 emissions are
not considered as net zero due to regrowth)
Direct emissions of nitrous oxide, N2O,
from soils result primarily from
microbially driven nitrification and
denitrification processes, together with
non-biological chemodenitrification.
Indirect emissions from fertiliser and
manure can occur through volatilisation
and subsequent atmospheric deposition
of NH3 and NOx (originating from the
application of fertilisers) and nitrogen
leaching and runoff

N2O has not been included for this source due
to limited manure treatment practises in
Zanzibar. N2O emissions from manure on
pasture land are accounted for under soil
emissions.
Estimates based on harvested area, rice
growing regime and default emission factor.
Not included in inventory estimates to date due
to lack of data (and probably of limited
importance in Zanzibar)

Default approach used as prescribed in the
1996 Revised Guidelines. Significant
uncertainty around fertiliser use and no
estimates for histosol cultivation, or direct
emissions for N fixing crops and crop residues.
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Table 15. Source of LULUCF sector emissions and basic approach to estimation
LULUCF
Category

Changes in forest
and other woody
biomass stocks

Description

Study estimate – status

Estimates look at the net carbon change
between annual re-growth versus
annual extraction

Estimates have been made based on Leskinen
(1997) stock estimates, wood fuel estimates by
this study and re-growth factors reported in
Owen 2011.
Other demands on forest stock are not
considered.

Forest and
grassland
conversion
Onsite burning of
forests

Abandonment of
managed lands
CO2 emissions
from agriculturally
impacted soils

Conversion of existing forests and
natural grasslands to other land uses,
such as agriculture – and associated
loss of carbon
This captures non-CO2 gases
associated with open burning of forests
(during land use conversion)
If managed lands, e.g., croplands and
pastures, are abandoned, carbon may
re-accumulate on the land and in the
soil. In this category, the issue concerns
re-accumulation in biomass (not soil)
Carbon stored in soils can be enhanced
or reduced based on different
agricultural practises.

No estimates have yet been made. Further
data are required on rate of conversion, and
proportion of biomass burnt or left to decay.
No estimates have yet been made (as per data
gaps for forest and grassland conversion

No estimates have yet been made due to lack
of data of changing land use.

No estimates have yet been made due to lack
of data on agricultural soils.

Table 16. Key assumptions for Zanzibar emission projections
Sector

Sub-sector
Residential

Commercial
/ Inst.
Industry

Energy
Transport

Other

Livestock
Agriculture
Arable

LULUCF
Waste

Description of approach for projections and data available
Projected energy consumption shown in Figure 4. Projections primarily
based on population growth. Switching away from biomass and uptake of
electricity based on income per capita regression analysis.
Sector energy projections highly simplified, with limited consideration of
fuel switching. Basic approach is to estimate based on sector GDP growth,
factoring in demand elasticities (strength of relationship between demand
(commercial energy consumption) and driver (commercial GDP)).
As for Commercial / Inst. Sector
Transport projections are for the road transport sector only (marine and
aviation will be considered later in the study). They are based on road
stock projections (see Figure 6) calibrated initially against 2007 vehicle
stock and petroleum product sales (assuming all AGO Diesel goes to the
road sector). Private passenger vehicles are projected forward based on
IEA regression modelling of income per capita and vehicle ownership.
Other vehicle projections are based on GDP growth.
This sector includes wood fuel consumed for lime burning and charcoal
production. Wood fuel for charcoal production is a function of charcoal
demand and assumptions on imports. The current import level is set at
70% of total supply; this increases to 100% by 2030 in the baseline due to
pressures on indigenous wood fuel supply. Wood fuel for lime burning is a
function of household growth.
Emissions associated with livestock have been estimated based on
population growth. The approach requires further thought to take account
of the balance between domestic production versus imports.
Projections for other categories such as fertiliser application are based on
growth in agriculture sector GDP. [Note that there a number of missing
categories due to data availability issues – see footnote on previous page]
Projections of CO2 emissions based on the balance between wood fuel
demand and annual forest increment based on the standing stock. Further
descriptions of the projections are provided in the section Increase access
to clean and modern household energy
Future emissions estimates based on growth of urban population.
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Annex 2. Approach to appraisal of low carbon options
This annex sets out the broad process for appraising different options.
Low carbon projects and programmes need to be identified and assessed that can contribute to a
lower carbon development pathway, lead to additional funding for investment (through carbon
finance) whilst at the same time enhancing sustainability objectives. Both the additional investment
and enhanced sustainability are critical for Zanzibar to move towards middle income country
development levels.
The key question is what low carbon projects / programmes should be prioritised? The study broadly
uses the approach set out Figure 20 to assess the relative costs and benefits of different options.
Which sector holds most
reduction potential?

Future GHG Emissions
by Sector

What are the key low
carbon options?

Identification of
Potential Options

Preliminary Screening
(Incl. by Stakeholders)

How do options rank in
cost‐effectiveness terms?

What is overall reduction
potential and cost?

Criteria for assessment
Financing opportunities
Political / social context
Sustainability co‐benefits
Implementation issues
Distributional Impacts
Adaptation synergies

Cost‐effectiveness
assessment

Prioritisation of options

Experience in the region
and in SIDs

Future reductions /
costs + wider benefits

Strategy and Policy
Development

Figure 20. Screening and assessment of low carbon measures
Appraising of different options in economic terms (through cost-effectiveness analysis) is important in
order to prioritise options that provide the most significant financial benefits (with respect to carbon
finance) and attract private investor or donor-based interest.
However, there are a range of different criteria that fall outside of a purely economic approach which
may be equally important in the option appraisal. Therefore, the above approach considers both costeffectiveness assessment and a selection of other criteria for assessment (see blue shaded box on
right hand side of Figure 20). In addition, there is a need to learn lessons from experiences in the
wider region and SIDS where such options have been implemented. Further details on these criteria
are provided in Table 17.
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Table 17. Appraisal criteria for low carbon measures
Appraisal Criteria
Policy


Alignment with development
goals?

Economic

Cost-effectiveness



Other economic considerations –
capital intensity, payback period
Wider economic impacts

Social – environmental co-benefits

Environmental

Social
Implementation

Appropriate policy mechanisms

Barriers

Financing
Distributional impacts

Pro-poor?


Sector impacts

Linkage to climate resilience

Synergies to adaptation

Does the option support sustainable development and explicit
Government policy goals? (critical for engagement particularly in
the context of low emissions)
Comparing emission reduction costs relative to alternative; key
to understanding potential financing
Other economic criteria useful for prioritising options, and
broadening out from C-E only
In absence of proper analysis, consider opportunities for
economic sector development, improving competitiveness etc.
Biodiversity, ecosystem protection, air pollution, waste
management
Access to education (e.g. lighting), health, time saving
What are the implementation options?
Including technical, institutional, economic, political
Are there examples of financing of such options?
In what sense is an option pro-poor or does it favour middle to
higher income groups?
Could the measure see a disproportionate impact on a given
sector?
Are there synergies between low carbon options and measures
considered for adaptation?

The approach also engages stakeholders in this preliminary screening of options; this is what the
study team started to do as part of the February mission, and continued to do during the April
workshops.
An example of the appraisal of household energy measures is provided in Table 18 below.
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Table 18. Appraisal of household energy options
Household Energy Options

Policy Alignment
Economic
Considerations

Environmental –
Social Co-benefits

Improved Cook Stoves (ICS)

Switch to alternative fuels

Tree planting / forest protection



Key policy aim to reduce biomass fuel use
and ensure sustainable fuel supply








Quick payback based on fuel saving
Will become more economic as scarcity
and price of wood fuels increases




Increases efficiency of biomass fuel use
Reduce amount of indoor air emissions –
good for health
Create jobs for people to make stoves
Promotion of new stove designs could
encourage more innovation which could
be applied to other industries
Henricksen (2012) suggests a $1.2 million
USD over 3 years, focusing on consumer
surveys, assessment of carbon potential,
support to stove producers and
awareness campaigns for clean cooking.
Local knowledge of stove design
Preferences for traditional ICS
Experience from other areas shows that
adoption tends to be a long term process
Information on ICS - HBS does not
provide detailed information about stoves
currently being used





Implementation



Key barriers








Predominantly led by the private sector
Technology centre needed to spread
knowledge and awareness



The main barriers include price, lack of
awareness and reliability of supplies
LPG – local concerns about safety, and
up-front costs of cooker.










Key policy objective to ensure sustainable
fuel supply and protect forests
Price paid for tree planting important, will
need to look at opportunity cost of tree
planting instead of carrying out other
activities
Woodlots could act as wildlife corridors
Tree planting could provide additional
sources of revenue to farmers
Potential benefit of trees that can help
regulate the water table and water flow in
Zanzibar
Increased carbon sequestration





Priority areas need to be identified
Identify fast growing species and varieties
Design incentivising scheme for growing
trees



Data on forest cover in Zanzibar is
outdated – new study is needed
Other uses of land such as agriculture or
tourists resorts
Lag between growing trees and producing
wood for household energy use




SEE ANNEX 3


Linkages to Climate
Resilience

Diversification of energy options could
provide more employment opportunities
Reduced indoor air pollution (depending
on fuel)
Convenience of modern fuels




Financing

Distributional
Impacts

Access to more modern fuels,
diversification from biomass fuels
New alternative energy industries will
need to achieve large distribution to
achieve economies of scale
Cost much higher than biomass fuels




Consumers: Potentially pro-poor due to
fuel savings and other co-benefits if
communities can access finance.
Producers: Provide boost to local market
for stoves



Promotes more efficient use of biomass,
and reduces pressure on forests.





For LPG / electricity, benefits more
middle income who can afford fuels
Biofuels more likely to benefit rural
households – but high upfront cost
major barrier
Reduces demand for wood fuel from
forests






Tree planting has the potential to benefit
local communities and low income groups
depending on supply chain payment
structure
Main impact would be on forestry sector,
important not to negatively affect agric.
More coastal vegetation will give Pemba
and Unguja a greater buffer against
extreme weather events such as tsunamis
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Annex 3. Sources of financing for biomass energy sector
There are a range of sources of financing and international initiatives relevant to the biomass energy
sector that are summarised below in Box 14. Many of these sources of funding are also relevant for
other sectors.
Box 14. Financing opportunities and international initiatives for cooking energy projects
Key financing sources include:

The Global Environment Facility (GEF) has several grant mechanisms that can be used for promoting
better biomass cookstoves and improve household biomass use sustainability.

The Carbon Funds, administered by the Carbon Finance Unit at the World Bank and the IFC,8 provide
funding for better biomass cookstoves.

The World Bank’s Carbon Finance Unit has three funds applicable for cookstove programs: the
BioCarbon Fund, the Community Development Carbon Fund, and the Forest Carbon Partnership
Facility.

The Climate Investment Funds (CIF), (coordination and implementation carried out by the World
Bank), is also a possible funding source.

The International Finance Corporation (IFC) currently supports many types of efforts to promote
market transformation.
A number of international initiatives are also supporting the uptake of improved stoves, generating interest and
finance opportunities in this area including:
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The Partnership for Clean Indoor Air (PCIA)82 aims to meet the needs of local communities for clean,
efficient, affordable and safe cooking and heating options, improve cooking technologies; develop
commercial markets for clean and efficient technologies and fuels; and monitor health, social,
economic and environmental impacts of household energy interventions. This is led by the World
Health Organization, the United Nations Development Programme, and the US Environmental
Protection Agency as well as a variety of foundations and financiers, NGOs, and national cookstove
initiatives.
Global Alliance for Clean Cookstoves (GACC) under the United Nations Foundation (2010) has
provided an umbrella for many of the above-mentioned organizations and institutions to work together
to bring household energy and advanced biomass cookstoves back on the donor policy agenda .
The Biomass Energy Initiative for Africa (BEIA), launched by the World Bank aims to develop the
necessary conditions for dealing with regional biomass energy issues, focusing on 5 themes: enabling
market conditions for high-performance modern cookstoves; modernise the charcoal industry; show
the feasibility of social biofuels, increase power capacity with bioelectricity; and strengthen leadership
in biomass energy.
The Climate and Clean Air Coalition, launched in February 2012, aims to reduce short-lived climate
pollutants that can have a direct impact on global warming. At the same time, such action can prevent
millions of premature deaths. The founding coalition partners are Bangladesh, Canada, Ghana,
Mexico, Sweden, the USA, and the UN Environment Programme.83

Partnership for Clean Indoor Air website, http://www.pciaonline.org/
US State Department Website, http://www.state.gov/r/pa/prs/ps/2012/02/184055.htm
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Annex 4: Low carbon initiatives in SIDS
While Zanzibar is not officially a Small Island Developing State (SIDS) as listed by the United
Nations84 (as a part of the United Republic of Tanzania), it shares many of the same characteristics of
SIDS. A key issues relating to SIDS is the vulnerabilities of islands in moving towards sustainable
development are set out by UN in their review of the Mauritius Strategy,85 the international framework
for supporting sustainable development in SIDS. Such vulnerabilities are listed in Box 15 below.
Box 15. Vulnerability of SIDS
The vulnerability of the natural, economic and social systems of SIDS is due to the following characteristics:
1. Small size. Higher income levels can increase overall economic size to only a limited extent, leaving few
opportunities to create economies of scale. Small size typically leads to disproportionately expensive public
administration and infrastructure. A small population typically has a narrow skills base, exacerbated by high
rates of outmigration
2. Remoteness. Many SIDS are geographically remote from major markets; in addition, low transport and
communications volumes typically mean high freight and communications costs;
3. Vulnerability to external (demand and supply-side) shocks. On average, SIDS are relatively more
exposed to natural disasters than most other developing countries. Due to the small size of their
economies, they are highly dependent on trade but lack the factors that determine competitiveness.
Similarly, international macroeconomic shocks tend to have higher relative impacts on their small
economies. The combination of small size and remoteness leads to high production and trade costs, high
levels of economic specialization and exposure to commodity price volatility
4. Narrow resource base. SIDS can rely on few natural resources to fuel their sustainable development.
Energy, water, mineral and agricultural resources are relatively limited, and resource extraction tends
quickly to meet the carrying capacities of the small islands
5. Exposure to global environmental challenges. SIDS face unique threats related to global environmental
issues, including climate change (sea-level rise, destruction of coral reefs critical to food security and
ecosystem adaptation), tourism, loss of biodiversity, waste pollution, scarcity of freshwater and acidification
of the oceans.
SIDS have, on average, much higher economic vulnerability than other developing countries, due to their
higher exposure to external shocks. Even SIDS that are not least developed countries have a higher average
vulnerability than that observed for all least developed countries, indicating that they cannot sufficiently
compensate for their high intrinsic exposure with higher coping capacities, despite their higher incomes.
Source: Five-year review of the Mauritius Strategy for the Further Implementation of the Programme of Action for the
Sustainable Development of Small Island Developing States (UN 2010)

Therefore, it is important in the context of this study to consider experiences of SIDS in terms of
sustainable development and climate change, to see how these can help inform a strategy for
Zanzibar.
This preliminary review is split into two sections –



Key initiatives aimed at promoting / supporting sustainable development / low carbon
development for SIDS
A focus on Indian Ocean islands of Seychelles, Maldives and Mauritius
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Small Island Developing States list at http://www.unohrlls.org/en/sids/44/
Known as the Mauritius Strategy for the Further Implementation of the Programme of Action for the Sustainable Development
of Small Island Developing States
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Key SIDS initiatives for promoting sustainable development
Below is a selection of key initiatives that have been promoting sustainable development and clean
energy, either across all SIDS or in specific regions.
The Mauritius Strategy
The main international framework for promoting sustainable development across SIDS is the
Mauritius Strategy for the further implementation of the Programme of Action for the Sustainable
Development of Small Island Developing States, agreed in 2005 by the UN General Assembly.86 The
Mauritius Strategy (UN 2005) is the current UN sustainable development strategy for SIDS for the
period 2005 to 2015, and the primary international strategy to address specifically and exclusively the
problems of SIDS. A review on the implementation of the Mauritius Strategy was recently undertaken
by the General Assembly (UN 2010), providing an overview of progress, useful lessons and
continuing challenges.
Finances
The review highlights the issues for SIDS in attracting sources of finance, critical for managing
vulnerability. Access can be difficult due to small economy size, meaning that market information and
project preparation costs are high. Also, due to the limitations of economies of scale, high transport
costs and low trade capacities, small island developing States, despite having fairly open economies,
typically have large trade deficits which are unsustainable unless financed through external capital
flows, including ODA, FDI and workers’ remittances.
The review also highlights the lack of capacity and the small size of projects for investment as a
constraint to access by SIDS to international financing mechanisms, such as the GEF and the CDM.
Whilst most SIDS have ratified the Kyoto Protocol, only 38% of SIDS in the Caribbean thought that
this had improved access to low-carbon technologies (based on an ECLAC survey, 2010). As of
March 2010, only 20 of 5,009 CDM projects had been validated in SIDS and only five of these had
been carried out in four of the lower-income SIDS (Cape Verde, Fiji, Jamaica and Papua New
Guinea), accounting for 0.14% of the total number of certified emissions reduction validated until
2010.
Tourism
Tourism is an extremely important export market for SIDS, as seen in Zanzibar. Whilst a critical
economic sector, it is vulnerable to international shocks and often a driver of environmental
degradation. The review highlights the importance of sustainable tourism plans aimed at increasing
resilience, adding value and addressing the often inequitable distribution of the benefits of tourism. It
also notes that promotion of niche tourism experiences (ecotourism, cruise tourism, events tourism,
diving tourism, pro-poor tourism, heritage tourism, medical tourism and spa tourism) have been on the
agenda but actual development has been limited. Ecotourism is being promoted in various forms, in
Cuba, Fiji, Sao Tome and Principe, Seychelles and Tuvalu, among others although it is unclear of its
economic impact versus more standard form of tourism (probably due to the price premium that it
often carries).
Energy
There is recognition that SIDS are particularly exposed to oil price shocks and variability due to high
dependency and poor access. In this context, promoting renewable and indigenous sources of energy
is seen as a priority. According to the review of the Mauritius Strategy (UN 2010), many SIDS have
adopted strategies for the promotion of renewable energy such as solar, wind, ocean thermal, wave,
geothermal, biomass and hydroelectric power. Examples include the Maldives, who have announced
a commitment to achieve a carbon-neutral energy sector by 2020 and to halve greenhouse gas
emissions by 2015. Tuvalu has announced its aim of achieving 100% renewable energy by 2020.87
However, the review noted that little progress has been made in replacing fossil fuels and moving
towards lower carbon energy sources, with the use of fossil fuels continuing to increase faster than
the use of renewable energy in most SIDS. A significant proportion of renewable energy still comes
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economy (UN 2010).
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from non-commercial biomass, such as the burning of fuel wood, particularly in Haiti, resulting in high
emissions and contributing to deforestation.
The UN (UN DESA 2010) highlights the importance of oil for SIDS for commercial energy. This is
partially due to the use of fossil fuels for transport, where viable alternative technologies are often not
readily available. They note that other challenges of moving to cleaner energy include lack of
information, limited local technical and institutional capacity for the implementation of renewable
energy technologies, the absence of policies to promote their research and development, and, most
significantly, inadequate financing and investment opportunities for their development, whether from
private sources or through international support.
Renewable energy remains high on the agenda in many SIDS, although the progress towards high
renewable systems (as defined by targets) if difficult to judge as many such policies have only
recently been put in place. Examples of action on the ground include  Biofuels: National energy policies of Fiji and Vanuatu promote the production of biofuels through
planting on degraded lands. The government of Vanuatu uses coconut oil (blended with diesel or
kerosene) for its vehicle fleet, and in the Marshall Islands there are cars and boats running on
coconut oil.
 Hydro: In Fiji, Solomon Islands, Samoa and Vanuatu (Pacific) and Jamaica, Dominica and Haiti
(Caribbean), hydropower is being increasingly used for electricity production.
 Solar: Government incentives in Barbados and Antigua and Barbuda have encouraged the
successful installation of 35,000 solar water heaters
 Biomass: More recently, commercial biomass has become an important source of renewable
energy in many SIDS, mostly in the form of bagasse coming from the production of sugarcane.
For example, in Mauritius, approximately 15% of the energy requirements of the island are being
met from bagasse; this is expected to increase.
 There are also examples of a number of energy efficiency projects in SIDS. Typical government
initiatives involve conversion from incandescent to fluorescent lamps (Grenada, Mauritius and
Saint Lucia), metering (Grenada), transport fuel efficiency (Tuvalu), customs duty concessions
(Saint Lucia) and overall general programmes (Cuba, Maldives and Palau).
The strategy review states that renewable energy can help to reduce the vulnerability of SIDS to oil
price volatility but requires significant support measures and subsidies, such as preferential feed-in
tariffs, duty-free concessions, bilateral donor financing and international financing instruments (UN
2010). It also mentions that renewable options with the greatest potential for SIDS may be different
from those for other developing countries. Geothermal energy, use of deep-sea water for air
conditioning, waste-to-energy systems and solar thermal applications may deserve greater attention.
Waste
Waste is a critical issue for many SIDS. The review reports significant progress in improving waste
management. For example, waste collection coverage in major cities in the Caribbean reached
between 60 to 90% of the population. Many SIDS have already achieved the Millennium Development
Goal target related to universal access to improved sanitation. According to the World Bank, all
Caribbean SIDS but one had achieved at least 80% access to sanitation, with most having surpassed
90%. However, high incidences of eutrophication due to the dumping of sewage into rivers and
coastal waters are also reported. While the high costs of modern sewage treatment plants are a
constraint, cheaper biological treatment methods that are especially suited to tropical climates do
exist. Jamaica, Maldives, Mauritius, Saint Lucia, Seychelles and Saint Vincent and the Grenadines
have developed national solid waste management policies, acts or programmes. Seychelles has
made advances in systematic composting and waste recycling. Waste recycling on a commercial
scale exists in Mauritius, where plastics are recycled and bagasse is being used as a source of
energy. The special characteristics of SIDS also limit the transferability of good practices from other
developing countries. The economic viability of recycling efforts is constrained by the relatively small
quantities of waste and the high energy and transport costs (UN 2010).
The review (UN 2010) suggests the following actions –
 Strengthen support for national development planning focused on building resilience to external
shocks. International support is needed to ensure sustainable financing for protected area
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networks, green growth and climate change policies. Member States may wish to consider
strengthening national data and information systems and the use of energy systems analysis and
integrated assessment tools.
Vulnerability-resilience profiling of SIDS. Need to consider more concerted efforts on frameworks
to measure economic, environmental and social vulnerabilities, and to apply them in the form of
vulnerability-resilience country profiles for monitoring progress in terms of the Mauritius Strategy.
Further focus on key thematic areas. Such a focus could be on sustainable energy, transport,
trade, climate change mitigation and adaptation, marine and coastal resources, fisheries, tourism
and finance.
Support partnership initiatives for the further implementation of the Barbados Programme of
Action. Highlighted the need for strengthened cooperation and suggested building on existing
mechanisms, and strengthening of public-public and public-private partnerships.
Strengthen access to and provision of financial resources for SIDS. Evidence that existing
support has fallen short of the challenges faced by SIDS, including those brought about by
climate change. In view of their small size and a “one size fits all” approach, many small island
developing States have even been constrained from making full use of existing support and
financing options. Need to consider the special needs of SIDS in the context of the United
Nations Framework Convention on Climate Change and the Copenhagen Accord.
Institutionalize special support for SIDS. This should distinguish between (a) the practical
challenges faced by highly vulnerable SIDS in the context of the least developed country
graduation process, and (b) the special challenges faced by middle-income small island
developing States in the absence of international support measures commensurate with their
high vulnerability.

Recently the European Union (EU), in collaboration with UN DESA, announced €470,000 to support
implementation of the Mauritius Strategy in the Eastern and Southern Africa-Indian Ocean region
(ESA-IO). SIDS in this region includes Comoros, Madagascar, Mauritius, the Seychelles and Zanzibar.
Activities will be coordinated by the Indian Ocean Commission (IOC), and include setting up a
Monitoring and Evaluation (M&E) system for the implementation of the Strategy, establishing best
practices in mitigating vulnerability of SIDS in key areas such as coral reefs, a disaster insurance scheme,
sustainable development and climate change, as well as developing mechanisms to attract investment in
the region. The programme also aims to build on lessons learned from the Caribbean and Pacific regions.88

SIDS DOCK, an initiative of AOSIS
SIDS DOCK89 is a particularly interesting initiative among member countries of the Alliance of Small
Island States (AOSIS), to provide SIDS with a collective institutional mechanism to help develop
sustainable energy sectors and generate financial resources to address adaptation to climate change.
It is designed to connect the energy sector in SIDS with the global market for finance, sustainable
energy technologies and with the EU and the United States carbon markets, and able to trade the
avoided carbon emissions in those markets. It has been jointly developed by the Caribbean
Community Climate Change Centre (5Cs) and the Secretariat of the Pacific Regional Environment
Programme (SPREP).
The energy sector is a focus due to the high reliance on expensive fossil fuels in most SIDS despite
often abundant renewable resources. The role of SIDS DOCK is to allow for collective action to
access finance on the carbon markets that would be difficult to do as a single SIDS. The main role of
SIDS DOCK would be to organize the documentation and processing of the avoided carbon emission
to have them certified and marketable. As many projects will be small in scale, SIDS DOCK would
have to do a bundling exercise in order to reach the necessary transaction threshold.
AOSIS notes the following benefits of SIDS –
 A mechanism to generate financial resources to support adaptation, by helping SIDS capture
and realize the “energy dividend” from phasing down of high-cost petroleum fuels;
 Institutional capacity that allows SIDS to collaborate across regions on issues of common
interest in sustainable energy development and climate change adaptation;
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General information on SIDS DOCK found at http://aosis.info/sids-dock/ or http://sidsdock.org
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An organizational infrastructure through which others, both private and public, can invest in
sustainable energy;
A means to pursue collective technology development/transfer for common abundant
renewable energy resources like ocean energy, and;
Assistance in converting carbon allowances into funds for investing in renewable energy and
energy efficiency for SIDS that wants to take fossil fuel emission caps.

Financing is expected to come from a range of sources, including SIDS themselves, the private sector
and development partners. SIDS DOCK will also work with the key sponsors of the global carbon
markets to securitize future emission reduction from SIDS, facilitating financial investments flows into
sustainable energy projects. Public-private partnerships would be promoted as a principal means of
investments in sustainable energy projects. SIDS DOCK would work with bilateral donors and
multilateral organizations to consider invest equity in these projects.
SIDS DOCK was launched in August 2011, with initial funding of $14.5 million from Denmark, and
was expected to be operational by September 2011.90 A further $15 million grant was announced by
the Government of Japan in December 2011.91
Western Indian Ocean Coastal Challenge
The Western Indian Ocean Coastal Challenge (WIO-CC) regional platform is a new initiative whose
aim is to mobilize countries to come together and commit to island conservation and sustainable
livelihoods, including by responding to the threat posed by climate change over the next 20 years.
While the focus is primarily on impacts and adaptation, there are potentially elements of the
programme that overlap with sustainable energy, biomass resource conservation etc. This initiative
appears to have been driven by The Global Islands Partnership (GLISPA) and the Government of
Seychelles. Other such challenges exist in the Caribbean and Micronesia.
Initiatives in the Caribbean Community (CARICOM)
CARICOM has been very proactive in developing initiatives to address climate change in the region,
and promote sustainable development. Two key initiatives are described briefly below.
Regional Framework for Achieving Development Resilient to Climate Change
In July 2009 the CARICOM Heads of Government approved this Regional Framework, which sets out
CARICOM’s strategic approach for coping with climate change. Two of the strategic elements
specifically address issues of low carbon development, namely –



Promote actions to reduce greenhouse gas emissions through fossil fuel reduction and
conservation, and switching to renewable and cleaner energy sources.
Promoting action to derive social, economic, and environmental benefits through the prudent
management of standing forests in CARICOM countries.

In the implementation strategy (CARICOM 2011), the following actions (relevant to the above goals)
are listed –




The CARICOM Secretariat, national governments and regional organisations has to review all
their existing strategies, policies and actions to ensure that theyalign, are consistent with, and
make a positive contribution to building resilience and delivering a low carbon economy (and
specifically the strategic elements and goals in the Regional Framework), and will continue to
meet their wider development and growth objectives over time within the context of a
changing climate.
CARICOM member states should develop a region-wide position on the most effective and
equitable funding mechanisms and engage with donors and IFIs on the basis of country-led
needs assessments and processes. The Caribbean Development Bank (CDB) can play an
instrumental role working with the donors and IFIs to develop a regional funding mechanism.
It is recommended that the CCCCC working with the CDB, develop a technical support facility
to advise regional organisations and national governments on the funding opportunities,
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matching projects with funds and preparing funding applications.[The European Investment
Bank has recently pledged USD 65m for a dedicated Climate Action lending programme
through the Caribbean Development Bank (CDB) in 18 countries].92
Mapping-out the pathways to reduce the dependency on fossil fuels is an imperative and
should be completed as a national priority in each country within 2 years. This exercise must
include a full supply/demand assessment, an economic appraisal, cost benefit analysis and
an environmental and social impact assessment (ESIA). It must also identify the existing
legislative and regulatory constraints, the incentives (for example, feed in tariffs) and identify
the required enabling legislative and regulatory framework. Investment in public debate and
engagement on low-carbon development planning and actions is required to secure national
mandates. This must include the private sector. The changes required, their scale and
implications necessitate a level of communication and engagement that is perhaps
unprecedented. There is an urgent need for countries to identify a portfolio of projects that
can be presented to donors for the Fast Start financing programme.

Caribbean Renewable Energy Development Programme (CREDP)
CREDP is an initiative of the CARICOM region, with 13 participating countries, established to change
the market environment for renewable energy.93 This was in the face of very low uptake of renewable
energy due to barriers including inadequate policy framework, financing, human and institutional
capacities and low awareness and information.
The programme was funded by UNDP/GEF (US$4.43 million), with co-financing from GTZ (US$2.20
million). The programme aimed to mitigate the risk to investors in renewable energy projects (for
electricity generation) by addressing economic, transaction cost and revenue risks. This done by
providing tools to ensure economic risks are considered at project inception, providing document
templates that help ensure financing (PPAs, EPC contract), and reform of regional policy environment
to support investment and ensure returns.
CREDP has assisted a number of countries in drafting energy policies, and provided technical
assistance for renewable technology projects (wind power (including resource assessment), PV,
hydro) across all countries.94 It has also provided support to another energy efficiency initiative –
CHENACT – Caribbean Hotel Energy Action, an initiative hosted by the Caribbean Alliance for
Sustainable Tourism (CAST). The Objective is to improve the competitiveness of small and medium
sized hotels (<400 rooms) in the Caribbean Region through improved use of energy, with the
emphasis on Renewable Energy and Micro-Generation.95 From 12 audits completed, the savings
potential was estimated to be 63% reduction in consumption.96
Results of the programme were listed as (UNDP 2010):








National Energy Polices were approved in St. Vincent & the Grenadines and Jamaica while
draft national Energy polices in the Bahamas, Barbados, Dominica, St. Lucia, St. Kitts &
Nevis, Suriname, Belize and Guyana are being formulated. Laws pertaining to Energy
enacted in Nevis and Dominica.
Policy preparation in the region was enhanced to establish national consultations and
stakeholders’ participation as part of the policy formulation process.
Capacities of selected players in the RE field were built.
A RE information network was established through the formation the ‘Caribbean Information
Portal on renewable Energy’.
Eleven renewable energy projects were developed.
Mechanisms were established for financing RE projects.

A key lesson learnt through implementing this programme is that lack of consistent energy policies
have hampered private sector participation and knowledge of and confidence in renewable and
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Based on presentation by CREDP titled CHENACT Audit Findings & Recommendations, November 2011
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energy efficiency technologies. To improve uptake of such technologies, governments needed to
formulate and implement sustainable energy policies and action plans, reform and liberalize the
energy sector but with adequate regulatory framework, and ensure greater coordination between
ministries and agencies dealing with project development and implementation. Different players need
to act – utilities need to move towards these technologies, including improving understanding of such
technologies; banks needed to recognize the importance of these technologies for development,
recognize the specific challenges, and design solutions; consumers needed to learn about and apply
energy saving methods, appreciate the value of electricity and its usage, accept the consequences of
use of RE, prepare for higher electricity prices, if sustainable energy practices are not used (UNDP
2010).

Box 16. Key organisations promoting sustainable development in SIDS
UN-OHRLLS - UN Office of the High Representative for the Least Developed Countries, Landlocked
Developing Countries and Small Island Developing States, http://www.unohrlls.org/
UN DESA – UN Department of Economic and Social Affairs, SIDS Unit, Division for Sustainable Development,
http://www.un.org/esa/dsd/index.shtml
Indian Ocean Commission, http://www.coi-ioc.org/
Intergovernmental organisation of Comoros, Madagascar, Mauritius, Reunion and Seychelles, with Maldives
and observer. The Commission’s objective are co-operation across a number of issues, including environment.
Alliance of Small Island States, http://aosis.info/
Intergovernmental organisation of SIDS. Established in 1990, the alliance has been used as a grouping to
speak particularly on issues of climate change
Global Sustainable Energy Islands Initiative, http://www.gseii.org/
Consortium of international NGOs and multi-lateral institutions coordinated by the Climate Institute (CI) to meet
common goals. Besides the Climate Institute, the major partners are the Organization of American States
(OAS) and the Energy and Security Group (ESG).
Secretariat of the Pacific Regional Environment Programme, http://www.sprep.org/
Established in 1982, SPREP is an Intergovernmental organisation covering the Pacific region whose aim is
promoting cooperation, supporting protection and improvement of environments, and ensuring sustainable
development.

Caribbean Community Secretariat (CARICOM) and its Climate Change Centre (CCCCC),
http://www.caricom.org/
Established in 1973, CARICOM is a key coordinating body for the Caribbean region across a range of issues. It
plays a key role in coordinating economic planning and development in the region.

Information on SIDS policy can be found at IISD website, http://sids-l.iisd.org/. Further Information
on SIDS activities can be found at SIDSnet, at http://www.sidsnet.org/
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A focus on Indian Ocean islands – Seychelles, Maldives, and Mauritius
While recognising that other islands in the Indian Ocean region are very different from Zanzibar, it is
useful to review strategies developed and actions undertaken to promote sustainable development
and lower carbon development in the region by different SIDS.
Seychelles
In 2009, the Seychelles published a National Climate Change Strategy. One of the key objectives was
to achieve sustainable energy security through reduction of greenhouse gas emissions. Despite not
being under any obligation, the strategy states that it is nevertheless of strategic and economic
importance that Seychelles reduces its dependence on fossil fuels and embraces low carbon and in
particular renewable forms of energy, which is abundant in Seychelles (SNCCC 2009). In the main,
this objective is driven by high oil prices, and the need for energy conservation and diversification to
renewables.
An important action has been to establish the Seychelles Energy Commission (2009) and a Second
National Energy Policy (drafted in 2010) to promote renewables and energy efficiency. Recently, the
Government has approved the draft of an Energy Bill aimed at modernizing electricity provision and
creating competition in the renewable and clean energy sector. It removes the monopoly of the Public
Utilities Corporation, and will introduce a new series of licenses (for clean energy) for independent
power producers, auto producers (single producers for own household or business use), and coproducers (small-scale providers who produce for own use and limited amounts for other users). This
bill also extends the powers of the Seychelles Energy Commission to become the electricity regulator
and the authority responsible for implementing schemes for renewable energy promotion, as well as
energy efficiency.97
Key projects already being implemented in the Seychelles in the area of sustainable energy include –



Wind resource assessment study for the proposed wind power project on the island of Mahé.
This is being funded and led by MASDAR. 6 MW of the 18 MW project was planned to be in
place by end of 2011. The completed project was estimated to meet 10-15% of demand.
Grid-Connected Rooftop Photovoltaic Systems (2010-2014), funded by UNDP-GEF. The
objective of the project is to increase the use of PV systems, thereby significantly reducing
reliance on fossil fuel, through pilot projects for rooftop PV systems on all of the main and
selected smaller islands.

Barriers that have prevented much penetration of renewable technologies to date include a serious
shortage of trained personnel in the energy field, ranging from policy experts to education and
awareness specialists, and serious gaps in energy planning, energy forecasting and the development
of an energy master plan. 98
Table 19. Energy system characteristics of Seychelles and Mauritius
Country

Seychelles

Mauritius

Population

89,000

1,300,000

GDP per Cap, USD

10,524

7,589

ELC use per Cap, kWh

2,592

1,845

ELC Capacity / Access

95 MW / 96%

739 MW / 99.4%

Diesel (100%)
5% (2020), 15%
(2030)

23.6% RE gen.

ELC Generation
RE ELC Targets

35% (2025)

Sources: IRENA Country Profiles, www.irena.org
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See following webpage http://www.cleantechlaw.org/2011/11/seychelles-proposes-new-energy-bill-to.html (Accessed
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National Assessment Report Republic of Seychelles (2004-2009), http://www.sidsnet.org/msi_5/docs/nars/AIMS/SeychellesMSI-NAR2010.pdf
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Maldives
The Maldives has embarked on an ambitious strategy of carbon neutrality. This is in the context of the
islands wanting to demonstrate the possibilities to the wider international community, as well as
ensuring other benefits such as energy security. Targets outlined in the national sustainable
development strategy99 include –





Carbon neutral in the energy sector by 2020
Ensure 50% of the electricity is from renewable sources by 2015
Achieve a 50% reduction by 2015 in energy sector GHG compared to 2000 levels
Reach a saving of 7.5% of final energy consumption over 10 years until 2020 through
efficiency

A recent report on the Maldives Renewable Energy Investment Framework,100 published in August
2011 and the basis for catalysing the carbon neutral process, suggests the following concerning
delivering the ambitious targets 




80% decarbonisation by 2020 is more achievable
2015 target of 50% can be hit so long as the Malé Area plan is implemented fast
Decarbonising tourism and industry sectors will need $3-5 billion of investment
Solar PV should be the technology of focus, as the most economically viable. It should form
60% of the Maldives energy supply by 2020

A recent address in October 2011 by the former president of Maldives noted the following progress101
(although recent political instability needs to be addressed for the necessary investment to follow) –







Publishing the new carbon neutral electricity plan online and inviting ‘crowd-sourcing’
comments from experts worldwide.102
Committing to a new target to generate 60% of electricity via solar power by 2020, and
reducing electricity emissions by 80% without putting up the cost of power to consumers
The signing of the first contract under the new ‘feed-in-tariff’ between the state electricity
company and a Malé hotel chain to supply solar power onto the grid
A new import regime by the Transport Ministry to ensure that in future electric cars will be a
third of the price of conventional petrol cars
New policies to encourage the uptake of renewable energy and marine transport
The pledge to spend 2% of national income on renewable energy deployment in the country

Mauritius
Mauritius has developed a long term energy strategy that moves the country away from reliance on
fossil fuels (and exposure to high and volatile prices) and towards more sustainable supply and use
(Republic of Mauritius 2009). One key target is to achieve 35% self-sufficiency in terms of electricity
supply through use of renewable sources of energy by 2025. Fuel oil and coal will still make a
significant contribution (see Table 20).
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Presentation on SDS, http://www.rrcap.unep.org/nsds/uploadedfiles/file/Maldives%20NSDS%20development.pdf
Maldives Renewable Energy Investment Framework can be found at http://maldives.co2.org/index.php?/files/file/84maldives-renewable-energy-investment-framework/
101
See article http://www.peopleandplanet.net/?lid=30041&section=35&topic=23 (Accessed 23/03/12)
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Table 20. Forecast % of electricity generation under Mauritius Long Term Energy Strategy
(LTES) (Republic of Mauritius 2009)

An action plan has been drafted and sets out the types of measures that will be envisaged for
delivering the strategy, and the timescales.103 A summary of actions and timescales is provided
below.
Table 21. Selected measures from the Mauritius LTES Action Plan
Sector / Type

Action

Timescale

Regulatory

Energy Efficiency Act 2011
Utility Regulatory Authority

Implemented
2011

Energy Efficiency Management Office
Minimum energy performance standards and energy efficiency
labelling, and incentives

2012
2012-2015

Energy management and audit training

2012-2013

Access CDM (letters of no objection already issued for four
projects including the Lanfill gas to energy project, and the
Plaines des Roches and Bigara wind farm projects.)

2010-2015

Building Control Bill for mandatory sustainable energy design
standards for new buildings

2012

Incentivise solar hot water (e.g. 50% of the hot water
requirements of all new large buildings to be met from solar
water heaters) and CFL uptake

2012-2013

Sustainable energy education and awareness
Design feed-in tariff

2011-2015
2012

Wind assessment study plus building of plants in pipeline ~50
MW (2014). Further 60 MW between 2017-2023

2012-2013

Increase bagasse-based energy from 350 to 520 GWh

2015

Solar PV roll out - Installation of a total of 50 kW photovoltaic
panels in Government buildings, every two years, as from 2013,
Setting up of a grid-connected photovoltaic plant of up to 10MW,
and further 10MW every 3 years after 2014
Regularly review and implement measures to lower the age and
improve the composition of vehicle fleets

2013-2025

Regulate imports of high emission vehicles and tax vehicles
based on CO2 emissions, and improve testing

2012-2015

Institutional

Energy Efficiency

Renewable
generation

Transport

103

Action plan can be found at http://www.gov.mu/portal/goc/mpu/file/actionplan.doc
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Bus Modernisation Programme, and public transport incentives

2011-2016

Introduce congestion charges in Port Louis, to encourage the
use of public transport, discourage the use of private cars and
reduce congestion.

2013-2015

Monitor traffic and travel demand patterns to improve traffic flow,
which also lowers energy use.

2015

Biofuels – introduce E10
Cost-reflective pricing

2014
2012-2013

Feed-in Tariffs

2012

Smart meters

2012-2013

Fossil plant capacity expansion – 200 MW coal / LNG

2014-2025

Electricity

Mauritius’ 2nd National Communication (Republic of Mauritius 2010) provides a useful overview of
measures taken to date, including initiation of tree planting campaign, replacing incandescent lighting,
mangrove planting, 4 wind turbines in Rodrigues, solar water heater promotion, generation using
bagasse etc. A useful mitigation analysis is also described, showing possible reductions of between
28% in 2020 and 42% in 2040 – although no clear indication of costs, rather the use of Multi-criteria
Analysis.
A range of low carbon measures are reviewed in a paper by Ragoonaden S et al., Climate change in
the Indian Ocean Small Islands States: Current status and future initiatives. These include:










Central Electricity Board has published a booklet to sensitize the population on energy saving
to contribute to reduce the use of fossil fuels for electricity generation with regular talks given
on radio and TV.
Soft loans are provided by the Development Bank of Mauritius to the tune of US$ 1000 at a
low 6% interest for the purchase of solar water heater. About 3.9% of the 300,000 households
now use solar energy for showers. About 100 solar powered street lighting have been
installed and the number is still growing;
In Rodrigues, wind energy is being used for water pumping. An ambitious programme to
establish wind farms with assistance of Indian experts is planned.
Bagasse is currently used to produce electricity for the operation of sugar factories. It has
been estimated that the net effective capacity of bagasse is 39 MW. Any surplus is injected
into national electricity fluid network. A power generating plant, which uses bagasse and coal
became operational in 2000. About 15% of the energy requirement of the countries is from
this source. It is envisaged that, eventually, 66% of future electricity demand will be obtained
from bagasse cum coal factories.
Mauritius produces about 300,000 tons of waste annually. It has been estimated that about
150 million kw/h of electricity can be produced from the waste incineration. Three overseas
firms, in partnership with Mauritian companies, have shown keen interest to inject about US$
200,000 in the project providing electricity at the rate of about US$ 12 per kw/h.
Mauritius is ideally situated to exploit the deep sea water from the ocean conveyor belt of the
Indian Ocean, which flows only a few kilometers off the west coast. One of the applications
envisaged is its use for air conditioning of coastal hotels. Currently air condition amounts to
40% of the electricity bills of hotels. A business model for the hotels at Flic-en-Flac, on the
west coast of Mauritius, indicates that annually, a potential of more than US$ 1.8 million in
electricity bill is possible. The Government has already given its green light to the project. It is
being submitted to potential investors.
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