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PREFACE

Increasing scientific evidence of human interference with the climate system, during the
last two centuries, and the growing concern over global environmental issues led to the
inclusion of climate change within the world political agenda during the mid-1980s. In

1988 the United Nations General Assembly (UNGA) adopted resolution 43/53 on the
Protection of global climate for the present and future generations. In its resolution 45/202,
UNGA provided a platform for launching negotiations on a framework convention on climate
change. The Convention was opened for signature at the United Nations Conference on
Environment and Development (UNCED), in Rio de Janeiro, Brazil, on 4 June 1992 and came
into force on 21 March 1994. 
All Parties to the Convention are subject to an important set of general commitments, which
place fundamental obligations on them, to respond to climate change, in order to meet the
objectives of the Convention. The Republic of Mauritius has submitted its Initial National
Communication (INC) to fulfil part of its commitments and followed with the preparation of a
Climate Change Action Plan (CCAP). Parties have participated in annual meetings of the
Conference of Parties (COP) since 1994 to monitor implementation, discuss and negotiate the
best means to address climate change issues. Many decisions, taken by the COP, have led to
the establishment of a detailed rulebook for implementation of other Articles of the
Convention. Decision 4/CP.7, addressing development and transfer of technologies, describes
the framework for meaningful and effective actions to enhance the implementation of Article
4, paragraph 5, of the Convention.
One of the key areas for meaningful and effective actions is the identification of country-
specific technology needs and needs assessment to address climate change issues. This
activity consists of a set of country-driven programmes that identify and determine the
mitigation and adaptation technology priorities, particularly in the developing country Parties.
The main purpose of Technology Needs Assessment (TNA) is to assist in identifying and
analysing priority technology needs, which can form the basis for a portfolio of
environmentally sound technologies (ESTs), projects and programmes which can facilitate the
transfer of, and access to these ESTs, and know-how in the implementation of Article 4,
paragraph 5, of the Convention.
Financial and technical support have been provided by Implementing Agencies of the Global
Environment Facility (GEF), such as United Nations Development Programme (UNDP) and
United Nations Environment Programme (UNEP), to facilitate developing country Parties
prepare TNA reports to address climate change issues and implement the objectives of the
Convention. Developing country Parties are being encouraged to make available information
on the results of their assessments for consideration, on a regular basis, by the appropriate
established bodies of the Convention.
The climate change Convention process, including the implementation of Article 4, paragraph
5, of the Convention, has evolved quite positively during the last decade. The Marrakech
Accords (COP 7) have launched a new implementation phase, especially for technology
transfer. New rounds of negotiations will strengthen and extend commitments, in order to
move closer to achieving the ultimate goals of the Convention. The intergovernmental process
will continue to evolve as scientific knowledge progresses and political will increases.
Errors, omissions or misjudgements are shared only by the contributors to this report and are
not binding on official authoritie.
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EXECUTIVE SUMMARY

TECHNOLOGY NEEDS ASSESSMENT

Energy

1. Sustained economic growth and continuous general improvement in the standard of
living, in the Republic of Mauritius, will necessitate massive investments in its energy
sector through the use of oil, bagasse, coal, and other renewable sources.

2. Without an abundant supply of natural energy resources and the high costs of imported
fuels, appropriate and most competitive technologies need to be identified to ensure a
reliable and sustainable energy supply at affordable prices.

3. Within the framework of climate change activities, the Republic of Mauritius was
requested to identify and prioritize appropriate technologies that may be useful and at
the same time can lead to a reduction in its emission of greenhouse gases.  In the
electricity sub-sector, technologies relating to both the supply and demand sides were
analyzed, with particular consideration to environmental sustainability.

4. The Integrated Electricity Plan 2003-2012, prepared by the Central Electricity Board,
was used as reference material. Some ten technologies were identified and the most
appropriate one was found to be Demand Side Management

Transport 

5. Road Transport is the only mode for internal movement of goods and passengers.  The
number of vehicles in the country has increased by a factor of 2.2 over the period 1990 -
2002 to reach a total of 269 000.

6. Buses are the main form of mass passenger transport while light trucks and heavy vehicles
cater for freight. Private motorization has grown by 110% over the period 1990- 2002. The
road network has expanded very little from 1800 to 2000 kilometers while the vehicle
density per kilometer has almost doubled from 68 to 135.  Peak hour traffic exerts consi-
derable pressure on roads and congestion levels in and around the main towns are high.

7. Gasoline and diesel are the two main fuel types used in the sector with liquefied petro-
leum gas (LPG) emerging as an alternative. The share of energy demand for transpor-
tation is around 46% of total oil imports. National development plans for transportation
provide for decentralization of economic activities from the capital city Port Louis,
upgrading of road network, initiating measures to discourage use of private transport,
improving quality of bus services and introducing a mass transit system along the main
corridor.

8. A list of 14 transport technologies was considered for preliminary assessment. Bi-fuel
vehicles, Flexible-fueled vehicles, Bus priority schemes, Light-rail transit, Traffic lights
coordination and Signaling of roundabout were further evaluated.
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9. The assessment exercise identified the light rail option as being the most promising
technology to yield maximum environmental benefits. The magnitude of financial
resources required for the uptake of LRT makes it inappropriate for immediate adoption.
Hence, bi-fuel vehicles and traffic lights coordination are the selected technologies in
the transportation sector for the short and medium term.

Waste

10. Solid waste produced per capita has increased over the years to reach one kilogram per
capita annually. Solid waste collection and disposal are undertaken by local authorities
and by private firms. Funding is mostly by Government. The waste is disposed of in the
only sanitary landfill. Sorting being negligible, recycling and composting are thus done
on a very small scale. For the wastewater sector, only 20% of the population is
connected to the sewer network while the remainder uses in-situ systems such as
latrines, cesspools and septic tanks. However, there are plans for 80% of the population
to be connected to the sewer network by 2020.

11. Sorting, Landfills, Treatment plants and Composting/Recycling are technologies that
have been assessed as most appropriate. Barriers and steps to overcome their
implementation have been identified and an implementation plan proposed.

Agriculture, Forests and Other Land Use

12. The agricultural sector is still dominated by sugar cane cultivation that occupies some 75
000 ha representing about 40% of the total area of the island and about 89% of land
under agriculture. Sugarcane cultivation is important for sustainable development, as it
is also a source of biomass for renewable energy production. About 30% (56 629 ha) of
Mauritius was classified as forestland. Land Use changes are minimal because land is a
scarce resource. 

13. Technologies adopted by the agricultural sector for sustainable development comprise
soil preservation techniques such as minimum tillage, low tillage, trash blanketing,
contouring, drainage and prevention of erosion, irrigation, waste water use, adoption of
more performing and drought tolerant cultivars, integrated pest management, water
saving strategies and rational use of fertilizers and herbicides. The Forestry sector
resorts to reforestation of cleared or degraded areas, forest preservation and conservation
through better management. In the Land Use sector, changes have not been significant
and efforts are deployed to limit abandonment of managed lands and to improve
management to prevent land degradation.

14. National development plans consist in a reduction of the cost of production of sugar. It is
also planned to raise the profitability of the sugar industry by generating maximum
amount of electricity from bagasse, increase the production of special sugars, optimize
the use of sugar by-products, produce value-added products and secure trade and other
opportunities within World Trade Organization (WTO) policies. In the non-sugar sector,
the aim is to produce better quality food products. The adoption of modern agricultural
techniques will be vital to overcome the present constraints and provide the necessary
impetus to meet objectives.  Forests are important components of natural systems and
National Plans aim at preserving the present area through better monitoring. It is
planned to enhance land management through the development of a well-organized land
information system.
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15. Agricultural vulnerability is expected to stem mainly from the increased temperatures and
changes in the rainfall pattern. Forests are expected to degrade faster. Land use changes
will mostly concern loss of sugarcane land. Adaptation technologies for agriculture are
increasing water use and irrigation efficiency, trash blanketing, changing harvest period,
crop change, introduction of drought tolerant and more performing cultivars.
Technologies to limit greenhouse gas (GHG) emissions are composting, minimum/no
tillage, rationalization of fertilizer use and green cane harvesting.  Adaptation and/or
mitigation measures in the forest and land use sectors can be strengthened through the
adoption of Geographical Information System (GIS) and Remote Sensing. 

16. The best two technologies from the assessment for adaptation and mitigation in the
agriculture sector were further evaluated and implementation plans proposed. They were
extension of irrigation facilities, adoption of new agricultural techniques, composting
and trash blanketing. 

Coastal Zone

17. The coastal zone is one of the most valuable socio-economic assets of the Republic. The
Tourism Industry, which contributes 5% of Gross Domestic Product (GDP) and employs
more than 30 000 people, is mainly coastal-based. Lagoon fisheries provide livelihood
to more than 2 000 fishermen and accounts for 1% of the GDP. The coastal zone is also
the main source of recreation and leisure for the local population.

18. Intensive coastal development and pollution from both land- and sea-based sources have
given rise to rapid deterioration of coastal resources. Coastal erosion has become critical
at many sites around the island. Coral reef degradation has reached severe levels in some
places. Hard engineering structures have been mostly used to address the erosion
problem but have not met expectations. Solutions involving soft measures have been
attempted at some sites but on a piece-meal and small-scale basis.

19. Building with "nature" techniques, setback distance enforcement, coral reef protection
and artificial growth, and beach nourishment came out as the most appropriate solutions
to address coastal zone degradation. Implementation of these measures is within
national capabilities with some assistance from overseas in specific areas.

Water Resources

20. The only source of fresh water in the Republic of Mauritius is rainfall that replenishes
the surface and underground water resource systems. Both surface and groundwater are
treated to meet the norms of the World Health Organization for drinking purposes.
Present gross per capita water consumption is 200 l/d with domestic usage averaging
160 l/d. Technologies in use are surface water storage, exploitation of aquifers, river off-
takes, mini-dams, re-utilization of used water and improved water use efficiency.

21. The water resources sector was found vulnerable from previous assessments. Adaptive
technologies identified were increasing storage capacity, water recycling, reduction of
leakages, preventing pollution of water resources, water saving through education and
public awareness programmes.  National development plans aim at harnessing and
mobilizing additional water to meet the projected increase in per capita consumption.
National policies need to be reviewed in light of current circumstances to promote
sustainable development while integrating the impacts of climate change. 

17



22. The uncertainty linked to CC science and scenarios made it difficult to identify the most
appropriate adaptation measures and the related technologies that can be adopted. The
best technologies identified are water recycling, increasing irrigation use efficiency,
increasing storage capacity and reducing leakages. Water recycling and increasing
irrigation use efficiency that ranked first were further analyzed with an implementation
plan proposed. 

MAINTENANCE AND ENHANCEMENT OF NATIONAL CAPACITIES 

Education, Training and Public Awareness

23. Education and training in climate change science and impacts on socio-economic
sectors and its implications have so far not been fully addressed. Public awareness is
still low even after proposals made in both the Climate Change Action Plan (CCAP)
and the Initial National Communication (INC).  Overcoming the inertia of the public to
change is a major concern. Stakeholders need to understand their involvement in order
to take corrective actions and for successful implementation of identified adaptation
and mitigation measures.  The main proposal is the formal introduction of climate
change topics in the curricula of the primary, secondary, and tertiary levels.
Implementation will involve an information phase, curriculum development, and
institutional and capacity building.  Few people have received training on how to
conduct a GHG inventory, undertake vulnerability and adaptation (V&A) studies and
produce CC scenarios.  Well-structured programmes are required for training resource
persons for the preparation of future Inventories and National Communications.  The
proposed implementation strategy is to start "training of trainers programmes" followed
by trainers servicing the needs of other professionals, workers and the public in
general.

24. Public awareness can be enhanced because of the high literacy rate in the Republic, by
various conventional means such as public talks, workshops, signboards, posters and
pamphlets, and may be implemented in phases.  Awareness campaigns, aimed at the
various segments of the population and the general public, are proposed for the
promotion of climate friendly activities at the national level. 

25. The development of linkages with regional and international networks is of prime
importance for the sharing and exchange of knowledge towards advancing climate
change activities. A National Climate Change Centre needs to be established to organize
a comprehensive database and manage a website. Barriers for successful implementation
have been identified.  

GHG balance of the sugar industry

26. In 2001, the Mauritian sugar industry occupied some 76 000 ha and extended over a
range of agro-climatic niches. Fifty percent of the fertilizer and the herbicide used was
applied mechanically, 15% of the area was harvested mechanically, 24% of the cane
land was irrigated, pre-harvest burning was practiced on 25% of the area harvested and
trash blanketing was adopted on one third of the area. The average fresh cane yield of 79
t/ha achieved in the 2001 crop was considered as the attainable yield. About 94% of the
sugar produced was exported and the molasses were used in the bio-ethanol industry.
Bagasse was burnt to produce energy for sugar processing and the excess was used to
generate electricity that was sold to the national grid. Record keeping varied across
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production units and detailed data available from one production unit of 6 419 ha was
extrapolated to the industry level. 

27. Carbon dioxide and N2O capture amounted to 802 kg/t and 1.71 kg/t of fresh cane
respectively. Some 14.47 t CO2-equivalent/ha were trapped in the soil indicating that it
is a sink, but data for computing the allocation between sequestration and emissions
were not accurate enough for this aspect to be included in this study.

28. Greenhouse gases of fossil origin accrued from the transport of inputs and outputs,
pumping and application of irrigation water, and fertilizer compounding, and amounted
to 1.89 t CO2-equivalent/ha. Pre-harvest burning emitted 3.06 t CO2-equivalent/ha and
biomass that was left to decompose in the field amounted to 13.4 t CO2-equivalent/ha.
GHG emission from burning of bagasse was estimated at 19.2 t CO2-equivalent/ha with
10.8 t CO2-equivalent/ha accruing to sugar processing. The balance from the industry,
23.4 t CO2-equivalent/ha, was exported from the system in the form of excess bagasse,
sugar and molasses. The sugar industry of Mauritius, with some 73 302 ha being
harvested, constituted a sink of 1557.49 kt CO2-equivalent.

29. With prevailing facilities, burning of bagasse for sugar processing allowed the
displacement of 3.4 t CO2-equivalent/ha in case heavy oil was used or 8.1 t CO2-
equivalent/ha in case coal was used. The use of excess bagasse as fuel for generating
electricity to be used in residential and industrial, other than sugar, allowed the
displacement of 2.4 t CO2-equivalent/ha from heavy oil were or 6.6 t CO2-equivalent/ha
from coal.

30. Improvements in the displacement of GHG emissions to the level of 5.9 t CO2-
equivalent/ha with heavy oil or 14.1 t CO2-equivalent/ha with coal can be envisaged if
the following three measures are implemented concurrently. That is trash is used as a
fuel, savings in process steam consumption are made and electricity generation facilities
are upgraded. Adoption of the Biomass Integrated Gasification - Combined Cycle
technology, when commercially proven, would improve the displacement to the level of
11.8 t CO2-equivalent/ha from heavy oil or 28.2 t CO2-equivalent/ha from coal.

Emission Factors

31. The Emission Factors and Default Values, adopted from the revised 1996 IPCC
Guidelines and used for the preparation of the National Inventory of greenhouse gases,
were reviewed for their appropriateness under the local conditions. Details pertaining to
the development of the Emission factors from the Emission factor Data Base were
scrutinized to identify sources of uncertainties. A significant number of national
emission factors relating to the Energy, Transport, Industrial Processes, Agriculture, and
Land Use Change and Forestry sectors need to be developed to ensure their suitability
for use when preparing the Second National Communication. Areas of concern are
bagasse composition, vehicle fleet distribution and type of engine, sugar production
from cane, cane liquor production, field burning of sugar cane prior to harvest, rate of
biomass accumulation of different tree types and their carbon content in dry matter. 
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BACKGROUND TO THE PROJECT

1. The Republic of Mauritius submitted its Initial National Communication (INC), as part
of its commitments as a Party to the UNFCCC, in 1999. Various measures were
identified to limit its emission of greenhouse gases in order to protect the climate
systems and reduce its vulnerability to the adverse effects of CC. A Climate Change
Action Plan (CCAP) was also prepared to identify mitigation and adaptation measures in
various socio-economic sectors. These reports constituted Phase I activities relating to
CC and the Convention.

2. However, no in-depth studies were carried out, during Phase I, on future technology
needs, which will help the country achieve its socio-economic development while
adopting environmentally sound practices.  Some of the activities, which were not
completed during the preparation of the INC, were carried out during phase II of the
programme. 

3. The GEF, through UNEP, provided the necessary financial support for the Republic to
investigate, assess and identify specific technology needs and country priorities for
presentation to the Conference of Parties. It was found that the Republic has specific
needs and concerns in addressing areas such as Agriculture, Water Resources, Coastal
Zone Management, Waste, Transport and Energy.

4. Activities, involved in Phase II, focused on:

Identification of suitable and viable mitigation and adaptation technologies in the
specified economic sectors; 

Maintenance and enhancement of national capacities to prepare subsequent national
communications; 

Analysis of default factors used in the preparation of the GHG inventory and
development of specific proposals for their improvement; and

The way forward.

5. This work is a continuation, and forms part of the INC. It also aims at the identification
of additional findings of vulnerability and adaptation of the Agriculture, Forestry and
Other Land Use sector to climate change. Special efforts were dispensed to evaluate
whether sugarcane production represents a source or sink of GHG and propose an
Education, Training and Public Awareness (ETPA) programme on climate change and
related issues.

6. Lack of qualified and dedicated resource persons have resulted in partial completeness
of the Global Environment Facility Enabling Activities Phase II - Top-up to Mauritius.
There is a lot of recognition within the international context of problems at the level of
Non Annex I experts and more people need to be made aware of what the issues are. The
technology needs assessment report is only part of the solution for clean development in
the Republic of Mauritius.
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SECTION 1

TECHNOLOGY
NEEDS

ASSESSMENT
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1.1 - INTRODUCTION

7. Technology Needs Assessment is defined as a set of country-driven activities to identify
and determine the most appropriate technologies for prioritization within sectoral
developments of Non-Annex I countries, in order to avoid past errors encountered 
by Annex I countries in their socio-economic development during the past century. 
These technologies aim at ensuring sustainable development and preserving the
environment for future generations. They involved different stakeholders for sectoral
analyses, in a consultative process, to identify barriers to technology transfer and
measures to overcome these barriers. The assessment considered soft and hard techno-
logies, regulatory options, development of fiscal and financial incentives, and capacity
building.

8. TNA is a continuation of climate change activities the country has carried out or
identified in its initial national communication and through other activities to enhance
technology transfer. For the Republic of Mauritius the following priority sectors have
been identified for the TNA: Energy, Transport, Waste, Agriculture, Forest and Other
Land Use, Coastal Zone and Water Resources. 

9. The TNA paves the way for the integration of CC response needs and opportunities
within national development programmes. The assessment helps to prioritize techno-
logies, practices and reforms, which may be implemented in different sectors of the
country to curb greenhouse gas emissions and reduce climate vulnerability. Adaptation
and mitigation technologies, while being well suited to meet the needs of sustainable
growth, can also contribute in achieving government goals.   

1.2 - METHODOLOGY

10. A common methodology, as described in this section, was adopted for all sectors except
for energy, which is given within its chapter.  Data used for this report are based on the
year 2002 unless otherwise specified.

11. The GHG inventory, CCAP and INC were reviewed by the project team. The socio-
economic sectors contributing to the maximum to national GHG emissions and highly
vulnerable to CC and related issues were identified. Those sectors, considered more
important because of their mitigation and adaptation potential, were proposed for
prioritization for the TNA during a workshop attended by a wide group of stakeholders.
The consensus was to extend the TNA as far as possible to all sectors where reliable data
were available. Those assessed were Energy, Transport, Waste, Agriculture, Forests
and Other Land Use, Water resources and Coastal zone. 

12. Objectives of the assessment and scoping for the TNA process were also finalized
during workshops. A core team was established and working groups constituted for
dealing with individual sectors. Working group leaders were identified and in most cases
they were responsible for previous activities on climate change during the preparation of
the INC. A general framework for activities was agreed upon and each group was given
the opportunity to develop the necessary capacity under the appropriate guidance of the
group leader. 
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13. The importance of stakeholder consultation was highlighted and each working group
decided to adopt the most appropriate means for exchanges. The methods were very
diverse and included workshops, meetings, working sessions, interviews and opinions
expressed in reports.

14. A wide range of stakeholders was identified to perform this exercise and guidance was
given to all working group members, as far as possible. Due to the complexity of the
tasks and a shortage of national competency, there resulted a strong lack of interest, and
hence only a limited number of resource persons were available to complete the TNA
report. Hence, the preparation schedule took more time than anticipated and resulted in
delayed submission.

15. Technology needs assessment for all sectors was carried out according to a series of 
steps so as to ensure consistency and a complete coverage of all pertinent aspects. The
following steps were adopted:

Current circumstances;
Technologies in use;
Institutional Framework;
Data gaps and Remedial measures;
GHG emissions and/or Impacts of Climate Change;
National Development Plans and Projections;
List of possible technologies;
Policies and Measures;
Technologies that can be adopted;
Evaluation matrix;
Barriers to technology transfer and steps to overcome; 
Implementation Plan; and
Conclusions.

16. Availability of a wide range of technologies does not necessarily mean that they are all
suitable for adoption in the Republic. To develop a strategy to assess appropriate
technology needs, the following key questions were addressed:

What technologies are available on the market and mature enough to be adopted for
mitigation and adaptation?

Based on the specificity of the Republic and its constraints, what technologies are
most appropriate?

What are the barriers to the development and transfer of proposed technologies?

What are the options to be considered to accelerate the development and transfer of
such technologies?

17. Taking the above into consideration, a list of all leading technology options was
prepared for each sector. A preliminary assessment of these technologies was done and
the most prominent ones short-listed.  The process for decision-making included the
following:

Independent expert assessments/judgements;
Government priorities within national development plans; and
Stakeholder consultation.
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18. The most promising short-listed technologies were further evaluated, using the Analytic
Hierarchy Approach, for in-depth consideration. Technologies were ranked according to
an agreed set of criteria with regard to their contribution to:

National sustainable development and wider policy goals;   
Climate change mitigation and adaptation;
Reducing harm to the environment; and
Market potential and costs.

19. Each criterion was attributed equal importance and ranked on a scale of 1 to 5 with 1
indicating a strongly negative or low contribution and 5 a high contribution to the
eventual goal and objectives of the Convention. The subset of criteria within each matrix
varied according to the sector. The matrix for each sector, with details of the sub-criteria,
is presented in the individual section.

20. Matrix building was done by averaging the marks attributed by a group of stakeholders
in the sector. It comprised mostly the working group members, group leaders and project
team. Top ranking technologies were further analyzed for their suitability within the
context of national development plans. Barriers to successful adoption of selected
technologies and steps to overcome them were identified. An implementation plan is
being proposed for the most appropriate technologies within each sector. 

21. Cost-benefit analyses, development and formulation of project proposals still have to be
carried out in order to achieve completeness of the TNA report. 
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1.3 - ENERGY

CURRENT CIRCUMSTANCES

22. Mauritius has no known oil, natural gas or coal reserves, and is therefore heavily
dependent on imported energy carriers to meet most of its needs/demands, particularly
for electricity generation.  The electricity grid extends throughout the islands of
Mauritius and Rodrigues. Agalega and St Brandon rely on stand-alone generation units.
More than 98% of the households are connected to the grid. 

23. The shift from charcoal and kerosene to electricity and LPG for cooking purposes has
swept across most households. The average household utilization of electricity has thus
increased from about 1 175 kWh in 1992 to about 1 770 kWh in 2002. The demand for
electricity significantly outpaced the growth in the national economy. Electricity sales
grew by 625% from 1976 to 2002, while GDP grew by only 275% over the same period. 

Power Generation 

24. The country imported some 900 000 t of petroleum products and 312 000 t of coal in
2002 for generating a major share of the electricity. The remainder is met from local
renewable sources, namely bagasse, a by-product of sugarcane processing, and
hydropower. Power plants that use fuel oil are all located in the vicinity of the port area
to minimize fuel transportation costs. Fuel is bunkered from the quay directly to the
power plants through pipelines. In 2002, 22 plants (Table 1.3.1) generated the electricity
needs of Mauritius.  

Table 1.3.1 - Generation plants in 2002

25. The generation fuel-mix has been evolving over time, with the major recent change
being a shift from fuel oil to coal and the increasing share of bagasse. The evolution in
the relative amounts of fuels used for generation is shown in Figure 1.3.1.

26. The capability of existing and committed generation resources by the year 2005 is given
in Table 1.3.2. The higher capacity of the hydro plants during the intercrop season
coincides with the rainy season. 

Type of Plant Range of Total Number
Unit Sizes Capacity of plants

(MW) (MW)

IC Engine: Slow-speed 24 to 30 135 1
IC Engine: Medium-speed 4 to 12 90 2
Combustion Turbine 23 to 33 75 1
Bagasse-Coal Steam 18 to 35 70 3
Bagasse 3 - 10 39 7
Hydro 1 to 15 53 8
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Figure 1.3.1 - Evolution of electricity generation fuel mix

Table 1.3.2 - Existing and committed generation resources

1: Based on 85% loading of available effective capacity
2: For planning purposes, effective capacity is reduced to reflect average seasonal water conditions
3: Considers environmental constraints imposed on CEB thermal plants located in built up areas
4: Based on binding power purchase agreement in place

27. In the manufacturing sector, only one factory is known to have an operational Combined
Heat and Power plant, supplying 25% of its electricity needs.  It is estimated that there
are about 200 stand-by generator sets of capacity 500 kVA and above, and they are
dispersed over the island. They are used occasionally during power outages on the utility
network and for testing purposes. 

Effective Capacity (MW) Annual Energy
Crop Intercrop Capability

Season Season (GWh)1

Existing Hydro 27.3 37.3 85.4
CEB2 27 37 85
IPPs 0.3 0.3 0.4

Existing Thermal 419 413 2,215
CEB3 302 302 1 405
IPPs 117 111 810

Committed New 30 30 200
Resources IPPs4 30 30 200

TOTAL 476.3 480.3 2 500.4
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Contribution of Renewable energy 

28. Large-scale hydropower potential in the Republic has been almost fully tapped and 90
GWh are generated annually on average. The contribution of Renewable Energy
Technologies (RET) in the overall electricity production over the last ten years is given
in Figure 1.3.2.

Figure 1.3.2 - Contribution of Renewable Energy Technologies (1994-2002)

Power Transmission

29. The transmission network operates at 66 kV, consisting of 215 km of lines and eleven
66/22 kV major substations. It interconnects the major load centres and generating
plants, and consists of a newly constructed transmission line backbone designed to
operate at 132 kV when the need arises in the future. Primary distribution is carried out
at 22 kV while secondary distribution is effected at 6.6 and 0.4 kV. The system currently
consists of about 4 300 distribution transformers. The system peak demand reached 325
MW in 2003, with a total generated energy of 1 800 GWh and total sales of 1 610 GWh. 

Electricity Consumption

30. Electricity consumption in Mauritius has risen sharply in recent years to support the
sustained economic growth as well as the improved standard of living. The customer and
sales breakdown by category for the year 2002 is given in Table 1.3.3. 

31. A sharp peak characterizes the daily demand profile for a short duration of about two
hours in the early evening, followed by a valley of low demand in the late evening and
overnight period. The profile also varies with the day of the week and season of the year.
Demand is higher in summer. Socio-economic changes are influencing demand patterns
and geographical distribution of electric load centres.
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Table 1.3.3 - Number of customers and consumption (GWh) by category in 2002 

32. In order to meet the increasing demand, it would be very unlikely for the Central
Electricity Board (CEB) alone to fund all electrical infrastructure and development
projects. As far as new generation capacity is concerned, investments will be either from
the utility, the private sector or some public-private partnership. Co-generation will play
an important role in the medium term. The use of bagasse represents an economic
advantage for Mauritius as it curtails our dependency on imported fuel, resulting in
savings in foreign exchange and reduction of GHGs.

TECHNOLOGIES IN USE

Internal Combustion Engine

33. The country had its first Internal Combustion Engine (ICE) in 1951. Existing units run
on heavy fuel oil. Some are of the slow-speed type while others are of the medium-speed
type, running at speeds of 100 to 600 rpm. They exist in the range of 15 to 30 MW. The
corresponding operations and maintenance costs differ widely. The ICE have until
recently been used as base generation. Nowadays, due to dispatching constraints in the
system, some units are being used as semi-base or peak generation.

Combustion Turbine

34. The first Combustion Turbine was installed in 1988. Three units operate in open-cycle,
with an overall thermal efficiency of about 23% and low emissions. They are reliable
high-speed units running at 1 500 rpm and range from 24 to 33 MW. They have low
maintenance but relatively high operation costs as they run on expensive jet fuel. 

Hydro Plant

35. The plants presently have a 59 MW of installed capacity and 53 MW are effective. Unit
sizes range from 1 to 15 MW, with operating speed from 600 to 1000 rpm. They have
very low maintenance and operating cost, with almost no negative impact on the
environment. All the units are in very good condition and can still last for decades. The
oldest unit is already 100 years old and is still in operation. The hydro plants are very
reliable and flexible in the sense that the timing of their operation can be optimized.
They are operated in basically two modes: 41 MW with dam storage for peaking
purposes, and 12 MW run-of-river operation as long as flow is available.

Customer Category Number of customers Energy Consumption
Number % of total GWh % of total

Residential 294 666 89.2 521 34.9
Commercial 28 054 8.5 420 28.1
Industrial 6 662 2.0 499 33.5
Irrigation 636 0.2 27 1.8
Street Lighting 305 0.1 22 1.5
CEB and others - - 3 0.2
Total 330 323 100 1 492 100
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Bagasse Plant

36. Development of such installations started in 1957 and presently operating units range
from 5 to 10 MW. Capacity from these plants is considered as non-firm, meaning they are
not available all year round. Possibilities for increasing the conversion efficiency exist.
Upgrading of the present generation facilities with the latest technology would raise the
exportable energy production over and above the electricity used for sugar processing.

Bagasse-Coal Fired Plant

37. In the mid 1980s, dual fuel furnace, capable of running on bagasse during the crop
season and on coal during the intercrop, was installed at the largest sugar mill on the
island. The boiler and turbine were modified and the first bagasse-coal fired plant came
into operation in 1984. Independent Power Producers (IPPs) are using bagasse-coal
steam plant technology, with unit sizes ranging from 18 to 35 MW. They use high-
pressure boilers, with the oldest unit of 18 MW operating at 42 bars and the most recent
one at 82 bars, and use condensing turbines operating typically at 525oC.

Solar

38. Mauritius, being a tropical country, has good potential to make use of its solar regime, of
some 6 kWh/m2 as an energy resource. Passive solar water heating is already being
exploited. However, the easy access to a reliable electricity grid combined with
relatively high prices of solar water heaters, approx 900 US$ per unit, have restrained
their adoption rate, despite incentives in terms of low interest loans for their purchase.

39. Government implemented a pilot project in 1999 and 125 solar-powered street lighting
units were installed. A 76.8 kW distributed photovoltaic (PV) system was also installed
on the roof of the New Government Centre in 2000 and is still in operation. The cost of
the PV system amounted to US$ 7/W.

Wind Power

40. The wind regime in Mauritius and Rodrigues is suitable for power generation with an
annual average speed of 8.1 m/s at 30m above ground level. Past wind energy initiatives
are summarized below:

1981: The installation of a wind pump of 2.2 kW in Rodrigues island under the
UNDP programme. The plant was damaged beyond repair during a cyclone.

1987-1989: A 100 kW grid-connected wind turbine and 4 x 30 kW units were
installed in Mauritius and Rodrigues respectively. Generation from the latter yielded
satisfactory results in the first year of operation when 392 000 kWh were generated
and accounted for 8.4% of the total energy demand of Rodrigues.

1990: Phasing out of the 100 kW unit in Mauritius as it was damaged beyond repair
during a cyclone.

1995: Phasing out of the 120 kW wind park in Rodrigues due to technical constraints
during cyclones.
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41. In 2001 the CEB invited a tender for the setting up of a Wind Farm of 400 kW in
Rodrigues. Due to lack of financing, the CEB commissioned only three units of 60 kW at
a project value of about MUR 13 m. These units are operational since December 2003. 

Biomass

42. Biomass resources in Mauritius consist mainly of bagasse and fuel wood. Bagasse is the
most plentiful primary renewable energy resource and is used to produce all the energy
required in sugar cane processing. Excess bagasse is used to produce electricity that is
exported to the national grid during the harvest season. 

INSTITUTIONAL FRAMEWORK

43. The Ministry of Public Utilities (MPU) oversees the Electricity Sector and is responsible
for energy policy formulation. The CEB has the responsibility for the full range of
services, including generation, transmission, distribution and customer services. 

44. The State Trading Corporation (STC) is responsible, under the aegis of the Ministry of
Foreign Affairs and International Trade, for the import of all petroleum products. Coal,
imported by the private sector, is used mainly for electricity generation by the IPPs.

45. Non-Governmental Organizations (NGOs) are active in safeguarding the interests of the
public relative to pricing and quality of services.

DATA GAPS AND REMEDIAL MEASURES

Renewable Energy Potential

46. For Mauritius and its outer islands, there is a strong need to investigate the full potential
of renewable energy resources (RER). Incorporation of renewable energy technologies
(RETs) into an existing grid, or even as stand-alone application, requires an accurate
assessment. This may involve short-time step recording (e.g. hourly) over many years.
For instance, the assessment of marine RER in our region is insufficient in quality to
warrant the introduction of marine RETs such as Ocean Thermal Energy Conversion
(OTEC). It is most likely that RETs will remain on a small scale over the short to
medium term. Table 1.3.4 indicates a preliminary assessment of renewable energy
resource qualitative potential for Mauritius. As stated, further investigation is required to
assess the exact potential.

Table 1.3.4 - Renewable energy resource qualitative potential 

Hydro Biomass Solar Wind OTEC Wave Geothermal

Some Good Excellent Small Good potential, Unlikely
but extent unknown
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GHG EMISSIONS 

47. In the electricity sector, GHG emissions, mainly CO2, amounted to 1 325.9 Gg in 2002.
The characteristics of current and committed generation resources relative to GHG
emissions are given in Table 1.3.5.

Table 1.3.5 - GHG emissions of generation resources.

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

Residential

48. Over the next ten years, it is expected that the combined effect of the increase in the
number of residential accounts and the trend of increasing penetration of household
appliances will be offset to some extent by improved energy efficiency of major
appliances and the fact that there will be a smaller number of people per household. The
effects of advances in energy-efficient building technology on residential use patterns
are expected to take longer before their impact is felt.

Commercial

49. Increasing use of electricity for lighting, air-conditioning, refrigeration, Information and
Communication Technologies, and office equipment to enhance productivity and
competitiveness are expected. New and expanded services supported by consumer
spending will contribute to growth in this sector.

Type of Plant Type of Fuel required CO2e
Fuel per kWh Emission

generated (kg) (kg/kWh)

IC Engine: Heavy fuel 0.21 0.680
Slow-speed Diesel 0.20 0.680

IC Engine: Heavy fuel 0.22 0.680
Medium-speed Diesel 0.23 0.680

Combustion Turbine Kerosene 0.34 0.340

Bagasse-Coal Steam
Bagasse 1.60 0.022

Coal 0.66 1.619

Bagasse Bagasse 1.60 0.022

Coal-fired Steam 
Coal 0.64 1.620(committed)

Hydro Water Not applicable Not applicable

32

TECHNOLOGY NEEDS ASSESSMENT



Industrial

50. Although Mauritius is still regarded as an economy in development, its industry is not
expected to witness the growth that the industrialized nations' economies have had in the
past due to the absence of raw materials. Industry is expected to shift to more value-
added production and to adopt production processes that make more efficient use of
primary resources. This type of industry tends to be less electricity intensive.

Electricity Demand Projections

51. The CEB's Integrated Electricity Plan forecasts an increase in energy generation
requirements from 1 715 GWh in 2002 to 2 727 GWh in 2012. This represents an annual
growth rate of 4.8% compared to 8.6% from 1989 through 2002. Capacity required to
meet peak demand will grow from 319 MW in 2002 to 484 MW in 2012. This represents
an average increase of 17 MW per year or an average cumulative annual increase of
4.3% compared to 7.4% for the period 1989-2002. The projected generation expansion
plan is presented in Table 1.3.6.

Table 1.3.6 - Projected capacity expansions

52. However, at least part of the new capacity to be added in the period 2006 to 2008 must
be capable of a two-shift operation; that is, to be started up and shut down on a daily
basis. Until our night demand grows to become more in line with our base load
capability, this flexibility in operating feature will be imperative.

53. A Request for Proposal issued in December 2003 called for 60-70 MW of plant capacity
that will use bagasse with a complementary fuel. The first phase of this project will cater
for 30-40 MW in 2006, while the second phase will provide the remaining capacity in
2008. The next committed generating unit for Mauritius will be an IPP coal plant of size
30 MW scheduled to come into operation in 2005. A coal plant can run at higher
efficiency than a dual bagasse-coal plant.  

NEW CAPACITY ADDITIONS (MW)

Year Base Demand Low Demand High Demand 
Scenario Scenario Scenario

2005 30 (committed plants)
2006 64 32 64
2007 0 32 32
2008 32 0 32
2009 0 32 32
2010 32 0 50
2011 50 32 50
2012 50 0 50
TOTAL 228 128 310
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LIST OF POSSIBLE TECHNOLOGIES

Micro-Scale Hydro

54. The micro-hydro scheme can be of two types - one with small discharges but high heads,
and the second, with large discharges but smaller heads. These aspects will influence the
physical size of the power plant associated with the given site, as well as the entry and
discharge of water. Civil works will form a major part of the costs of such projects. In
any case, this technology is best suited for off-grid applications directly at consumers'
premises.

Pumped Storage Hydro

55. The high head drop combined with a small storage at one of the hydro plant (total
capacity 10 MW) offers the potential for development of a pumped storage scheme.
However imported fossil fuels to generate the electricity needed to pump the water back
into the reservoir for re-use may not be environmentally justified. There is a need to
investigate the possibility of using a wind turbine to pump the water back.

Micro Solar Power

56. The use of solar power is best suited to off-grid applications. Solar thermal technology
on the roof of a house or a public building could provide clean energy. Similarly, PV
cells could be used for lighting, one existing application being for street lighting, though
to a very small extent.

Biomass other than bagasse

57. Generating electricity from a biogas such as methane produced at landfill sites is
feasible. Presently, the gas being produced at the only landfill is being flared. The
electricity-generating potential is small, of the order of 2 to 4 MW, and limited to about
5 to 10 years.

58. Waste treatment plants also offer high scope for electricity production from biogas. One
such plant is presently under construction and will include a Combined Heat and Power
plant of capacity 0.35 MW. The rate of gas production is expected to reach maximum
after 3 years of full operation.

Waste Incineration

59. Producing electricity from the incineration of waste is still uncertain because the dioxin
hazard issue will have to be resolved first.

Fuel Cell

60. Fuel cell technology is still under development. Being expensive and not readily
available, it is not expected to be adopted in the short term. 
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Wave and Tidal Power

61. These technologies have an enormous potential but are still in the development stage in
industrialized countries.

Wind Power

62. More work needs to be done to estimate the potential for inland wind power
development. The applicability of offshore wind power has to be determined, taking into
account that the Republic is a tourist beach resort. The cost of connecting any such
installation to the mainland distribution network is likely to be prohibitive in the short
and medium term.

Combined-Cycle Gas Turbine

63. Combined-cycle gas turbines have relatively low investment cost and short construction
periods, high efficiency and low emissions. This highly efficient form of power
generation integrates the operation of a high efficiency gas turbine with a steam turbine
and can be used in cogeneration projects. Unfortunately, Mauritius does not have
supplies of natural gas to support this technology in its efficient form. Existing open
cycle gas turbines are meant for peak demand supply. They operate on expensive fuels
like kerosene and cannot economically be converted to combined cycle. With time, if
heavy fuel oil-based gas turbines become commercially available, it may be then
considered.

Coal Gasification

64. Interest in coal gasification has been renewed internationally with recent predictions that
natural gas reserves will begin to diminish in the near future. As petroleum and natural
gas supplies decrease, the desirability of producing gas from coal will increase. Should
the cost of natural gas increase, coal gasification may then compete as an economically
viable process. This technology is not considered a viable economic option for Mauritius
even in the long term.

Biomass Gasification

65. The Ministry of Local Government and Solid Waste Management is considering the
possibility of building a new waste-to-energy facility comprised of one or more landfills
and/or an incinerator. The CEB is working jointly with the Ministry in determining the
project's feasibility. Such a project is capital intensive.

Ocean Thermal Energy Conversion 

66. Ocean Thermal Energy Conversion (OTEC) is a technology that transforms thermal
energy into electricity. The distinctive feature of OTEC energy systems is that the end
products include not only energy in the form of electricity, but also several other
synergistic products. Consideration will be given to this technology after an in-depth
feasibility study of its suitability has been carried out.
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Nuclear Energy

67. Despite new developments in terms of small size of nuclear power plants, expert
knowledge would be required and the disposal of used nuclear material is bound to be
a major problem. No further consideration can be given to this technology at this
stage.

Geothermal Energy

68. Despite its volcanic origin and location close to the boundary of the tectonic plates in the
Indian Ocean, the Republic does not have any geothermal site. Therefore, use of
geothermal energy to produce electricity is unlikely.

Hybrid Systems

69. Hybrid systems may be used to harness and upgrade other available renewable
resources, which are otherwise not utilized or underutilized. A biomass gasification
system operating as base load plant may be used in conjunction with a micro-hydro
system used for peaking. These systems are promising being given the relatively small
scale of our power system.

Demand Side Management

70. Nowadays, integrated electricity planning includes explicit consideration of demand-
side approaches, whereby electricity consumers participate with utilities in meeting their
electricity needs by managing both the level and timing of their demand. Such an
approach is referred to as demand-side management (DSM). The main benefit of DSM
is burning less fossil fuel to produce electricity, thus conserving non-renewable
resources and improving the environment. Load shedding at peak demand times is not
considered to be an option, meaning that we need to have sufficient generating capacity
at all times to meet the peak demand. This implies that the generating capacity should
grow in relation to the growth of the peak demand.

71. However, the planning process can no longer be limited to a supply-side approach, as
this has proved to be not only costly to the environment and to the electricity consumers,
but also unsustainable. The CEB is thus committed to implement a DSM program, with
emphasis laid on the following initiatives.

Energy Saving Lamps

72. There is currently some effort undertaken by the Government to promote utilization of
energy saving lamps. The CEB is also intent upon promoting widespread use of good
quality energy saving lamps, and in this connection is working towards a customer
sensitization campaign.

Energy Efficient Household Appliances

73. The sensitization campaign of the CEB will also target customer education regarding the
long-term benefits of energy-efficient appliances. However, the appliance sellers will
have to play their role by meeting customer expectations once the latter start to look for

36

TECHNOLOGY NEEDS ASSESSMENT



energy efficient-products. There will also be a need to regulate the market to prevent
customers from being misled as to the quality of products.

Energy Efficient Industrial Equipment

74. Latest technologies for industrial applications have proven capacities to offer very good
value for money in terms of quality, reliability and performance characteristics that
include energy efficiency aspects. There is plenty of scope to save on electricity
consumption through systematic adoption of energy efficient drives and corresponding
control technologies, whether for new or existing installations.

Energy Efficient Building Design

75. This is a new field, which is gaining increasing acceptance. There is currently a project
to be financed by the UNDP whose overall objective is to facilitate the implementation
of measures that will promote energy efficiency and energy conservation in new &
existing residential, commercial and industrial buildings, both in the public and the
private sectors. Ultimately, this will contribute in the reduction of GHG emissions
related to energy needs for lighting and cooling amongst others, through a
comprehensive assessment and removal of barriers with regard to energy efficiency and
energy conservation. This project is expected to lay the basis for new construction
standards in Mauritius.

Time of Use Pricing

76. Time-of-use (TOU) pricing will give customers a more accurate picture of the different
costs of electricity at different times of the day, thereby giving them an incentive to
adjust their usage pattern if they so wish. The utility will also be able to improve its
system load factor and make better use of its infrastructure as more customers switch to
TOU. It may be introduced on a pilot basis to residential customers. Time-of-use to non-
residential consumers exists already but will have to be gradually extended to the
majority of such consumers.

POLICIES AND MEASURES

77. New generating resources will be added to ensure that electricity requirements of the
Republic are reliably met. These can be realized either by CEB, the private sector, or
through a Public Private Partnership (PPP).

Renewable Energy Technologies

78. The Government has clearly stated its policy to further promote the use of renewable
energy, including bagasse-based and wind energy. The main drivers behind the choice of
RETs are:

The huge scope for reduction in GHG emissions;
The sustainable utilization of local energy resources; and
The reduction of our dependence on imported energy carriers.

79. The cost of electricity systems is decreasingly used as the main yardstick for planning
power capacity expansion. Increasing importance is being given to security of energy
supply as well as to social and environmental aspects. It is in this respect that a small
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wind farm of 3 x 60 kW has been installed in 2003 on Rodrigues island. There is
evidence that the cost of producing electricity from RETs is becoming increasingly
favourable as compared to diesel. This can be associated to the rapid advancement of
RETs efficiency and decreasing investment costs over recent years, with further such
improvements widely anticipated.

Power Sector Reform

80. The legislations governing the Electricity sub-sector and the petroleum issues are:

Electricity Act of 1939 (amended 1991);
Electricity Regulations of 1939; 
Central Electricity Board Act (1964)
Petroleum Act (1970, amended 1991); and
Consumer Protection (Prices and Supplies) Act 1998.

81. The legislations governing the Power Sector are presently being reviewed in the context
of a Power Sector Reform initiative, which will involve the setting up of an Independent
Regulatory Authority. Government has recognized that the Republic is neither ready for,
nor in need of, large-scale electricity reform. The preferred option to-date is therefore to
corporatize CEB as a vertically integrated company and to retain CEB in Government
ownership. 

Independent Power Producers

82. The private sector has always formed part of electricity producers. Since the 1990s,
private sector participation has been formalized through policy decisions, such as the
Bagasse Energy Development Program, which gave rise to an increased number of
seasonal IPPs through the signing of power purchase agreements. The three main
objectives for an IPP program are:

Attract outside capital to meet growing electricity needs without imposing strains on
CEB's internal financial capabilities.
Reduce electricity costs through competitive pressures.
Assign risks in an efficient manner.

83. The CEB has also created a situation conducive to private sector investment by
introducing in 2002 a transparent and competitive Request for Proposals process for
acquiring new power generation resources. The CEB will retain the ability to implement
its own generation and to redevelop or introduce efficiency improvements at its existing
facilities, should these prove to be more cost effective for electricity consumers.

Environment

84. With regard to environmental aspects, the existing Environment Protection Act of 2002
together with the noise regulations standards (1997), are generally based on best
practices. Some of the older diesel plants which are exceeding the noise and air pollution
limits are presently being run as peaking units and are planned for retirement as they
have come to the end of their useful life.
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TECHNOLOGIES THAT CAN BE ADOPTED

85. Not all future technologies described above are worth assessing at this stage for
application. Those that require detailed studies in order to determine their scope, are
hazardous or are still at early development stages, will not be further assessed. Existing
and future technologies and measures identified as suitable for assessment are presented
below. 

Code Description
T1 Internal Combustion Engine
T2 Combustion Turbine
T3 Combined-Cycle Combustion Turbine
T4 Bagasse
T5 Bagasse-Coal
T6 Coal
T7 Inland Wind Farm
T8 Micro-Scale Solar
T9 Biomass

T10 Demand Side Management 

SELECTION CRITERIA

86. The assessment aimed primarily at identifying the most appropriate technologies for
reducing GHG emissions while taking into consideration national policies for ensuring
the socio-economic development of the Republic. Sets of criteria and sub-criteria were
used for the assessment which comprised two phases. Initially the sub-criteria for each
technology was weighted on a scale of 1 to 3 with 1 bringing the least contribution and
scored on 0-3. The sum of the products of weight and score for each sub-criterion
constituted the initial assessment and is given in appendix 2. All technologies were then
rated on a weight of 1-3 between them, with 1 contributing the least in the final
evaluation matrix. The final score achieved by the technologies was used for
prioritization. The sets of criteria and sub-criteria follow: 

Development

Denotes the extent to which direct economic benefit is derived in terms of:
Valuing local resources; 
New technological capability and skills; and
Direct employment creation.

Environment Impact

Indicates the net physical impact on the environment with regard to:
GHG emissions reduction potential; and
Waste reduction potential.
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Marketability

Indicates:
Commercial availability; and
Replicability and potential scale of utilization.

Expert knowledge requirement

Evaluates the adaptation potential in terms of:
Availability of local expertise; and
Time required for capacity building.

Social acceptability

The social dimension is assessed in terms of:
Aesthetic impact; 
Acceptance propensity; and
Risk to third Parties.

Potential for policy intervention to improve uptake

Assesses policy makers' scope to influence adoption level through measures such as:
Government subsidies;
Legislations/Regulations; and
Public Private Partnership.

Location and Space 

Being an insular country, special consideration should be given to energy development
projects with regard to: 

Value of land; and
Space required.

Impact on Power System

To ensure quality and reliability, technologies need to pay particular attention to:
Level of disturbance on network; and
Impact on supply

Investment Sustainability

Evaluates whether the investment required may be economically supported, and
whether it will repay itself within the project lifetime and be commercially viable.

Reduction of dependence on imported fuel

Evaluates the scope to save on foreign currencies and lower cost of energy production,
thus shielding the country against supply disruptions. 
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EVALUATION MATRIX

87. The technologies have been evaluated taking into consideration national policies, the
geographical location, the climate and their suitability within the local context.

Criteria
(weighted 1-3) T1 T2 T3 T4 T5 T6 T7 T8 T9 T10

Development
Weight 2 2 2 2 2 2 2 2 2 2

Sub-Score 9 7 7 18 15 9 12 12 16 17
Score 18 14 14 36 30 18 24 24 32 34

Climate change mitigation
Weight 3 3 3 3 3 3 3 3 3 3

Sub-Score 6 6 9 15 6 3 18 18 15 18
Score 18 18 27 45 18 9 54 54 45 54

Market potential
Weight 2 2 2 2 2 2 2 2 2 2

Sub-Score 18 18 18 18 18 18 16 15 6 18
Score 36 36 36 36 36 36 32 30 12 36

Expert knowledge requirement
Weight 2 1 1 1 1 1 1 1 1 1

Sub-Score 9 8 6 9 9 9 7 9 5 7
Score 18 8 6 9 9 9 7 9 5 7

Social acceptability
Weight 2 2 1 1 1 1 1 1 1 1

Sub-Score 11 9 9 16 14 12 16 18 15 18
Score 22 18 9 16 14 12 16 18 15 18

Potential for policy intervention to improve uptake
Weight 3 3 3 3 3 3 3 3 3 3

Sub-Score 6 4 4 3 5 6 9 9 9 9
Score 18 12 12 9 15 18 27 27 27 27

Location and Space requirement
Weight 1 1 1 1 1 1 1 1 1 1

Sub-Score 13 15 15 13 13 13 11 15 15 15
Score 13 15 15 13 13 13 11 15 15 15

Impact on Power system
Weight 3 3 3 3 3 3 3 3 3 3

Sub-Score 18 18 18 18 18 18 3 18 12 18
Score 54 54 54 54 54 54 9 54 36 54

Investment Sustainability
Weight 3 3 3 3 3 3 3 3 3 3

Sub-Score 6 6 6 9 9 6 9 9 9 9
Score 18 18 18 27 27 18 27 27 27 27

Reduction of dependence on imported fuel
Weight 3 3 3 3 3 3 3 3 3 3

Sub-Score 0 3 6 9 6 3 9 6 3 9
Score 0 9 18 27 18 9 27 18 9 27

Total Score 215 202 209 272 234 196 234 276 223 299



BARRIERS AND STEPS TO OVERCOME

Hydro Power

88. Hydropower generated has high annual variability due to seasonal rainfall, with a
monthly production of less than 5 up to 20 GWh. In an average year, power generated is
about 85 GWh.

89. In line with a growing population and the increasing standard of living, there are now
more and more competing uses for the water resources of the island. Consequently, the
capacity of existing hydroelectric plants has been reduced. The more significant impact
is being felt since 2003 with the construction of a surface reservoir that competes with
the largest hydroelectric dam storage of the island for water that comes from the same
rain catchment area.  The hydro energy potential reduction for 2003 from this project
was estimated at 12 GWh. Being given that there is a lack of available natural sites with
favourable topography for hydro developments, it is not believed that new hydro plants
of above 1 MW is a promising generation option.

Micro Solar Power

90. The technology to produce solar energy remains expensive compared to the electricity
available from conventional sources in an island, which is already fully electrified.
Moreover, being given that all raw and semi-finished materials for solar technology
applications are imported (labour for assembly and finishing being available locally),
the impact of its large-scale utilization on our economy will have to be studied. 

Wind Power

91. This green energy has not been fully harnessed so far. However, with technological
advancements in the design of wind turbines, the setting up of wind farms on a small
scale looks promising. The following factors, some of which being serious barriers, will
also have to be considered:

Availability of land;
Variable power output;
Type of grid interconnection;
Visual impact; and
Noise pollution.

Bagasse-Coal Fuel Combination

92. The attractiveness in burning bagasse to produce electricity is that it is an indigenous
fuel that can be renewed every year. However, although considered being carbon neutral
for practical purposes, combustion of bagasse does produce air emissions as well as
significant quantities of ash, which must be disposed of. Combustion of bagasse
produces more fly ash than bottom ash. Although fly ash can be mixed with sugar cane
residue and applied as fertilizer, this is not presently being done in Mauritius. The chief
attribute of bagasse that distinguishes it from most other forms of renewable energy is
that it is a fuel that is in private ownership, unlike the wind, sun, and water which are
public goods and freely available.
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93. Coal used in Mauritius is generally of low sulphur content, which means emissions of
SO2 can be maintained within environmental limits. One of the greatest criticisms of
coal-fired generation is that it is the largest emitter of carbon dioxide, the reference
greenhouse gas, of all the conventional generation technologies. This impact is
moderated in terms of CO2 emissions over all units of electricity generated when coal is
used in a dual-fired plant in conjunction with bagasse.

94. Combustion of coal produces two types of ash, namely, fly ash and bottom ash. Uses of
bottom ash are not easily identifiable, as the properties of bottom ash vary significantly
according to the chemical composition of the coal. Presently, the bottom ash is being
disposed of in roads between sugar cane fields, which is not considered to be an
environmentally sound practice. Disposal of the bottom ash in sanitary landfills may be
an option to be envisaged. The plants are equipped with electrostatic precipitators to
minimize emissions of dust and other particulate matter. However, dust from coal
handling and ash disposal is another important consideration associated with this
technology.

Demand-Side Management 

95. Any DSM program will have to be a modest one as experience in other countries shows
that there is no guarantee that DSM can avoid or delay the need to construct additional
capacity. Removal of barriers to a DSM program will have to be handled on two fronts:

Existing tariff structure - to provide necessary tariff incentives to encourage
customers to shift part of their usual peak time consumption to off-peak hours while
maintaining the same levels of comfort and energy service.

Electricity pricing mechanism - to introduce more sustainable, renewable energy
technologies, which remain somewhat more expensive than conventional techno-
logies.

96. In order to design and implement the above DSM program, there is a need to first carry
out a major load and market research having the following objectives:

Understand the end-use penetration and utilization of household electrical appliances
by various householders.

Assessing customers' awareness of the benefits of energy-saving devices and their
willingness to purchase such devices.

Assessing how much customers are willing to invest - and therefore the value they
place - in securing their electricity supply so as to better understand the costs to the
economy of power outages.

97. Demand Side Management initiatives will start as pilot projects, and the experience and
findings therefrom will be used to assess the potential benefits of a larger-scale
application. The information to be collected will in turn help determine the need for
Government's assistance with fiscal incentives to promote penetration of high quality
energy-saving devices in the marketplace.
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98. With regard to energy efficiency, the following steps are required:

Assist customers to become more knowledgeable on energy efficiency by dissemi
nating information and by promoting substitute appliances and equipment that
produce equal levels of service with less electricity.

In conjunction with other institutions and Government, identify appropriate barriers
to energy efficiency, which limit markets for energy-efficient products and services
or prevent them from functioning effectively.

On the other hand, offering TOU pricing to a larger number of customers entails a
phased replacement of electromechanical meters by electronic ones for which the
necessary resources, both financial and human, will have to be identified. Moreover, 
prior to implementation of TOU pricing, an important communication campaign 
will have to be carried out in order to sensitize all stakeholders on the proposed
changes.

IMPLEMENTATION PLAN

99. All islands of the Republic are concerned by the implementation plan, and the tasks
stated therein will be carried out in conjunction with all stakeholders. With regard to
renewable technologies, a considerable amount of research remains to be done such as
the current wind power potential measurement campaign being carried out. Similarly a
load and market research is in progress and a new tariff strategy is being prepared in
view of a DSM programme. 

100. Due to the paramount importance and role of the energy sector, namely electricity in the
socio-economic development of the Republic, it is difficult to identify and promote
technologies without an in-depth analysis of the long-term situation. Because of the
power sector reform which is currently under way, only tasks are being proposed for the
most suitable technologies.

Demand Side Management

101. Actions proposed under the DSM programme are:

Conduct a thorough load and market research in view of the preparation of a DSM
program.

Identify barriers in existing electricity tariff structure and pricing mechanism with a
view to encouraging efficiency and conservation.

Identify market barriers to energy efficiency products and services.

Sensitize customers on TOU pricing and offer it to a larger number of customers, on
a pilot basis where appropriate.
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Micro-Scale Hydro

102. Micro-Scale Hydro studies to be undertaken include:

Identify potential sites and estimate plant capacity.
Establish feasibility and timing of off-grid applications.
Prepare white paper on micro-scale hydro development.

Pumped Storage Hydro at Tamarind Falls Power Station

103. The sustainability of the adoption of this technology has to be appraised through:

Investigation of the possibility of using a wind turbine to pump water back.
Assessment of the viability of using fossil fuels to pump water back.
Preparation of a project's feasibility and submitting recommendations on future course
of action.

Micro Solar Power

104. Further extension of the adoption of micro solar power rests upon:

Assessment of success or otherwise of existing applications.
Investigation of other applications.
Identification of measures on how to economically improve adoption rate.
Assessment of the economical impact of large-scale utilization of solar power.
Preparation of a white paper on micro solar power development.

Biomass (other than Bagasse)

105. The following are proposed prior to the use of biomass other than bagasse for electricity
generation.

Identification of existing and future potential sites for generation from biogas.
Estimation of plant capacity and lifetime.
Preparation of a white paper on electricity generation from biomass.

Wind Power

106. An in-depth evaluation of wind power potential has to be conducted through:

Review potential inland sites and their availability/suitability for wind power
development.
Identification of suitable technologies for the local context.
Evaluation of impact of wind power projects on the power system.
Assessment of the social acceptance of Wind Power projects.
Prepare white paper on electricity generation from Wind Power.
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Hybrid Systems

107. Introduction of hybrid systems needs to be well evaluated. It is proposed to:

Investigate integration of feasible renewable projects into hybrid systems.
Study the mode of operation of such systems.
Submit recommendations on hybrid systems.

Conclusions

108. Present forecasts indicate a four-fold increase in energy demands by the year 2025
horizon.  Planning the production of this additional demand will have to be carefully
devised to take into consideration the rising costs of imported sources and the initial
huge investment in the use of local renewable sources. This study has required a
complex analysis of different technologies and has also identified the possible main
driving forces in energy production and supply.  The current Power Sector Reform may
help to pave the way in the selection of the most suitable ones.

109. Even if DSM was ranked first, it should not be viewed as an alternative to new
generating capacity because a successful DSM program can only partially limit the
growth in energy demand. The Republic will still require additional generating
capacities to satisfy the constantly growing need for electricity.

110. Potential benefits of a successful DSM program are: 

The need to construct new generating capacity may be delayed; 
The growth in amount of fuel used to produce electricity may be limited, thereby
reducing GHG emissions; and
The scope to bring significant savings in financial terms.

111. Similarly, micro-scale solar, which comes out to be the second best technology has the
same impact as DSM in relation to electricity generation.

112. The impact of DSM or micro-solar power on our energy resources portfolio has yet to be
assessed. Hence, the best approach is to devote sufficient resources to the
implementation of DSM and other fully renewable technologies in parallel with the
construction of new generating plants.
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1.4 - TRANSPORT

CURRENT CIRCUMSTANCES

113. Road transport is the only mode for internal movement of goods and passengers in the
Republic of Mauritius.  At the end of 2002, the number of registered vehicles was 269
397 compared to 123 545 in 1990 (Figure 1.4.1). This represented more than a two-fold
increase over this 12-year period.  Much of the increase is accounted for by two-
wheelers.  The motorization rate in the country was 221 vehicles per 1000 population.

114. Private passenger transport consists of private cars, dual-purpose vehicles, motorcycles
and auto-cycles while public transport is by buses and taxis. Buses remain the main form
of mass transport and 2 450 buses and 5 318 taxis were licensed in 2002. Public service
buses transported about 250 M passengers during the same year.

Figure 1.4.1 Distribution of vehicles registered in Mauritius (1990  - 2002)

115. The road haulage industry comprises large operators with high payload vehicles and
smaller ones owning vans, dual-purpose vehicles (DPV) and trucks. It catered for the
transport of 6 Mt of cane and sugar, 5.5 Mt of goods imported or exported and 15 Mt of
domestic goods. 

116. Fleet renewal in the haulage industry has been reasonable and consistent. The larger
operators have coped with changes in the demand patterns by introducing specialized
high payload vehicles.

117. The bus industry has suffered from lack of timely investment in fleet renewal and
extension to cater for the changing needs and the expectations of the travelling public.
Because of the low satisfaction from the bus industry and the rise in the standard of
living, private means of transport have constantly increased.  The high taxation rates on
new vehicles favoured the importation of second hand vehicles for the medium income
group. Taxi services in the country have improved significantly as the fleet has been
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renovated following fiscal incentives. Some categories of civil servants are being
granted duty free cars.

Road Network

118. Over the last decade, the major improvement in the road network consisted in a doubling
of the motorways to ease up connection between the main economic centres (Table
1.4.1). However, there has been no major increase in other road networks.

Table 1.4.1 Distribution of road network

Classification 1990 1995 2000 2002
Motorways 29 31 44 60
Main road 856 902 910 950
Secondary roads 577 582 582 592
Other roads 339 384 390 398
Total length (km) 1 801 1 899 1 926 2 000

119. With the twofold increase in the number of vehicles during the same period, roads are
presently under considerable pressure especially during peak hours. Congestion levels
are alarming along the main corridors linking the capital city Port Louis where the bulk
of trade, business and services are concentrated. A similar situation is occurring in other
densely populated areas. Traffic volumes during peak periods have reached 2 800
passenger car units per hour per lane along the main corridor to the city centre.

120. A recurrent budget of MUR 65 M is allocated for the maintenance and upgrading of
existing road infrastructure.  Funds are also provided for approved traffic management
schemes, which rank very high in national policy.

TECHNOLOGIES IN USE

121. The Republic depends entirely on imported fossil fuel for its transportation sector. All
two-wheelers as well as 90% of the motorcars are gasoline fuelled and the remaining
10% use either diesel or LPG. The number of bi-fuel vehicles, running on LPG or
gasoline, is gaining momentum. About 3% of cars have been converted to bi-fuel
technology and bus operators are exploring this possibility.  Unleaded petrol (ULP) is
the only gasoline in use. Two wheelers and old vehicles use approved additives for
engine protection.

122. Maintenance of a high percentage of vehicles is still undertaken in inadequately
equipped service centres and in a non-systematic way. The cost of maintenance in
appropriately equipped garages is perceived as being expensive. Similarly, vehicle
examination as to roadworthiness is performed in a very subjective way, the examination
centres not being properly equipped except for an implementation phase of smoke
meters.  These result in inefficient fuel combustion. The median age of the fleet of
vehicles is 11 years and it is improving constantly.

123. Traffic management is undertaken on a limited scope and there is room for significant
improvement to ease up traffic flows and reduce congestion and fuel consumption.
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INSTITUTIONAL FRAMEWORK

124. The institutions involved in the transportation sector and their respective responsibilities
are:

Institutions Responsibility

Ministry of Public Infrastructure Policies and plans in relation to transport and 
and Land Transport related infrastructures

National Transport Authority Control and regulation of transport services and
registration/licensing of vehicles

Traffic Management and Road Designing and implementing traffic management
Safety Unit schemes and catering for road safety issues

Municipal and District Councils Maintenance and upgrading of secondary and 
roads passenger terminals

Ministry of Environment Enforcing vehicle emission standards

Police Force Enforcing road traffic legislation regarding
vehicles operation and road use

State Trading Corporation Importation and pricing of petroleum products

Bus and Taxi Operators' Associations Catering for the interest of service providers

DATA GAPS and REMEDIAL MEASURES

125. The few transport studies conducted in Mauritius have been triggered by the need to
improve passenger transport systems.  The only island-wide study of public transport
was undertaken in the mid - 1980s. Thereafter, a study was carried out in 2001 to further
assess the need for the introduction of a mass transit system between Port Louis and
Curepipe via the densely populated conurbations. Ad-hoc reports also have been
produced between these to address specific issues. 

126. Although one of the macro-economic objectives is to reconcile associated environ-
mental concerns with development goals, as yet no scientific study has been carried out
in relation to energy demand and fuel use efficiency in this sector.

127. Data gaps identified are:

No clear discrimination between categories of vehicles and the substantial overlap
between freight and passenger vehicle;
Lack of accurate information on energy use in certain categories such as dual
purpose vehicles;
Freight transport statistics are limited;
Inadequate information on vehicle usage per category, only best estimates are used;
No proper categorization of truck on payload capacity; and
Complete absence of information on unlicensed vehicles being used off roads.

50

TECHNOLOGY NEEDS ASSESSMENT



128. Data collection is under the responsibility of the National Transport Authority (NTA).
Due to manual operations only a limited range of statistical information is available.
Present computerization is expected to lead to a more detailed and reliable database for
future studies.

129. The modelling approach of Bhagavan, R. (1996) was used to project passenger and
freight transport demand and mobility, and to derive corresponding projections for fuel
consumption volumes and eventually emissions.

GHG EMISSIONS
130. The share of energy demand for transportation in the Republic is currently around 46%

of total imported oil products.  In 2002, the transport sector consumed 87 500 t of
gasoline and 153 430 t of diesel. The CO2 emission was estimated at 760 Gg
representing about 35% of national emissions.

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

131. National development plans for the sector provide for
Decentralization of socio-economic activities outside Port Louis; 
Upgrading of existing road networks;
Intensification of road traffic management;
Prioritisation of public transport;
Discouraging driving into urban areas;
Improving parking management; 
Developing of premium quality customer-oriented bus services; and
Establishing a mass transit system between Curepipe and Port Louis together with an
integrated bus feeder network.

Projection of Vehicle Ownership

132. Projections for vehicle ownership, in line with present policies/plans are given in table
1.4.2. The average overall growth rate up to the 2020 horizon is estimated at 3.6% and
the motorization rate at about 342 per 1000 population.

Table 1.4.2 Projected ownership of different vehicle types

Type of vehicle 2005 2010 2015 2020
Cars/DPV 118 083 152 525 197 548 256 401
Motorcycles/ Autocycles 128 790 139 429 150 945 163 414
Lorries 15 432 18 329 21 769 25 854
Vans 25 823 32 027 39 721 49 263
Buses 2 327 2 136 1 960 1 799
Total 290 455 344 446 411 943 496 731
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Traffic Volumes

133. The absence of comprehensive traffic volume counts makes it difficult to precisely
assess traffic growth rate.  As the vehicle fleet is projected to almost double by the year
2020 and the road network is not expected to improve correspondingly, the estimated
traffic volumes are given in table 1.4.3.

Table 1.4.3. Estimated traffic volumes by category of vehicle (km/yr/vehicle)

Average km/yr/vehicle 2005 2010 2015 2020
Cars/DPVs 15 500 14 500 14 000 13 000
Motorcycles 3 000 3 000 2 500 2 500
Autocycles 2 500 2 500 2 000 2 000
Vans 14 000 13 000 12 000 12 000
Lorries 17 000 16 000 15 000 15 000
Buses 54 000 50 000 50 000 48 000

134. Traffic is thus expected to increase by 30% by 2010 and by 80% by 2020.  The dominant
vehicle class, cars/DPVs will constitute about 52% of the fleet and account for 70% of
the traffic volume.  Traffic volume by buses will further decline and utilization of
motorcycles will decrease and be over short distances only.  Utilization of lorries is
expected to be low as long distance trips become difficult and these vehicles will spend
more time in loading and unloading.

Table 1.4.4 Projected total vehicles-km (Million)

Total vehicles/km 2005 2010 2015 2020
Cars/DPVs 1772 2211 2765 3333
Motorcycles 97 105 94 102
Autocycles 241 261 226 245
Vans 361 416 476 591
Lorries 262 293 326 388
Buses 126 107 98 86
Total 2859 3393 3985 4745

135. Fuel use intensities have been worked out for the different categories of vehicle (Table
1.4.5) for the base year 2002 to compute energy demands for the projected traffic
volumes.

Table 1.4.5 Fuel use intensity for 2002

Vehicle type Fuel use intensity (litre/100 km)
Cars/DPVs 9.10
Motorcycles 4.75
Autocycles 3.38
Lorries 7.28  (per t for an average loading capacity of 6.5 t per vehicle)
Buses 33.4  
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136. Taking into account engine and vehicle weight improvements as well as the impact of
the legislation on vehicle emissions, fuel efficiency is expected to improve by 5 % by
2010 and 10% by 2020. The energy demand is thus expected to increase by over 5% per
annum for gasoline and 3% for diesel between 2001 and 2020 (Figure1.4.2).

Figure 1.4.2 Projected demand for gasoline and diesel

LIST OF POSSIBLE TECHNOLOGIES

Electric Vehicles 

137. An electric vehicle (EV) uses energy stored in a large, rechargeable battery, replenished
by plugging in the vehicle to a power source for its propulsion and has zero emission.
This technology is well suited for short distances characterized by frequent start and
stop.

Bi-Fuel Vehicles

138. A bi-fuel vehicle has two separate fuelling systems with the possibility of switching
from one to another. One system is designed to run on gasoline or diesel, a readily
available fuel and the other runs on compressed natural gas (CNG) or LPG. Bi-fuel
vehicles emit significantly less, up to 30%, GHG as LPG/CNG are cleaner fuels.

Air Car

139. This technology involves the use of pure air, which is expanded in the system for
moving the vehicle. The emission is clean air, as the vehicle decontaminates and purifies
the air that it uses while functioning.
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Hybrid Electric Vehicles

140. Hybrid vehicles combine the internal combustion engine with a second power source to
optimise operational conditions. They incorporate a small primary engine with an electric
motor that provides additional power through traction drive while also recovering braking
energy to recharge the battery. These vehicles use diesel, gasoline or ethanol to initially
power the primary engine, then switches to the electric motor.

Flexible- Fuelled Vehicles 

141. Flexible-fuelled vehicles run on unleaded gasoline mixed with ethanol or methanol. They
produce much lower GHG emissions compared to when propelled by gasoline only.

Bus Priority Schemes

142. This technology implies giving priority to buses in the use of road space and at junctions
with a view to improving bus travel times. The schemes aim at rendering transport by
buses more attractive to private car users and thus cause a modal shift. Studies showed
that buses are eight times more energy efficient than cars in terms of energy use per
passenger/km. Moreover, increasing bus modal share by 15% could decrease gasoline
consumption by almost 55% (Bhagavan, 1996).

Car Restraint

143. This technology aims at reducing the use of private cars in major cities where pollution
levels are high. It improves traffic flows significantly and, consequently, reduces fuel
consumption and GHG emissions.

Non-motorized Transport

144. Walking and cycling are two non-motorized transport options, which may be promoted.
Success of these options depends largely on the provision of exclusive lanes,
safeguarded parking lots and other related facilities. These options are low cost, readily
accessible and very energy efficient. Non-motorized transport is gaining importance in
many countries.

Light-Rail Transit

145. The light rail transit (LRT) is a capital-intensive transport technology that is suited to
move large volumes of passengers. It thus results in significant fuel savings while greatly
enhancing urban transport services. The system is electrically propelled. Although GHGs
are emitted in electricity production, rail systems are known to require one sixth of the
energy required to move a passenger over one kilometre compared to a car.

54

TECHNOLOGY NEEDS ASSESSMENT



Traffic Lights Coordination

146. It aims at synchronizing consecutive traffic lights along roads so that a green wave
permits platoon of vehicles to obtain right of ways. Optimising the delays would result
in fuel savings and reduction in GHG emissions.

Signalling Existing Roundabout

147. The serviceable capacity of roundabout could be improved to decrease delays to an
acceptable level using properly phased traffic lights.

Management of Traffic by Changeable Message Signs  

148. Traffic counters are installed along heavily trafficked roads and connected through a
modem system to a PC for recording traffic counts and speeds of vehicle. Traffic
conditions are thus determined on real-time bases and communicated to road-users
through the changeable message signs (CMS). This technology would facilitate drivers
to choose the best itinerary and avoid bottlenecks for fuel savings and lower emissions.

Road Surface Carbon Sink 

149. Regarded as an innovating technology for carbon sequestration by the bitumen dressing
on road surfaces, this system is based on the incorporation of a chemical within the
bitumen, which would break the carbon dioxide bonds. The carbon particulates are
absorbed within the bitumen whilst the oxygen is released in the air.

POLICIES AND MEASURES

150. Current policies are:

Heavier duties and taxes on private passenger vehicles and high engine capacity; 
Fiscal incentives for a wide group of stakeholders; 
Buses and lorries exempted from import duties;
Encourage use of mass transport system; 
A paid parking scheme introduced in the urbanized areas;
Loan facilities provided to encourage switching from gasoline to LPG;
Different taxation rates at importation for different types of fuels;
Emission standards together with the necessary legislation introduced only as from
September 2002 for in-use vehicles and those being imported; and
Ensuring compliance with the standards set. 

TECHNOLOGIES THAT CAN BE ADOPTED

151. A preliminary assessment indicated that:

Electric Vehicles, air car and hybrid-electric vehicles are technologies that are not yet
mature enough for the local context even if they contribute to GHG emission reduction.
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Car restraint may reduce congestion but may not be legally and socially acceptable.
Walking and cycling are not considered to be successful options as they are recrea-
tional activities rather than a functional transport system. Weather conditions are yet
another obstacle to their widespread adoption.
Traffic management by CMS bears capital cost that outweighs benefits for its narrow
scope of application in the local context. 
Road surface carbon sink is not yet a proven technology and cannot be adopted for
GHG mitigation.

152. The most promising technologies considered suitable for the local context are:

Bi-fuel vehicles;
Flexible - fuelled vehicles;
Bus priority schemes;
Light Rail Transit;
Traffic lights coordination; and
Signalling of roundabout.

EVALUATION MATRIX

153. The technologies were assessed through expert judgement keeping in view national
policies and priorities.
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Development Benefits
Job Creation 2 1 1 4 1 1
Capacity Building 3 3 1 4 2 2
Social Acceptance 4 2 4 4 4 3
Use of local resources 1 3 2 3 1 1
Contribution to Economic Efficiency 3 3 4 3 3 3
Contribution to climate change
Low GHG Emission 3 3 2 4 3 3
Minimum Harm to Environment 3 4 3 4 3 3
Market Potential
Capital to Finance 3 2 3 2 4 4
Affordability 3 2 3 2 3 3
Investment Sustainability 4 3 3 2 4 3
Durability 4 3 4 4 3 3
Commercial Availability 4 1 2 3 3 3
Total 37 30 32 39 34 32



154. The evaluation exercise revealed that the light rail transit option as the one to bring
maximum benefits within the Mauritian context.

BARRIERS TO TECHNOLOGY TRANSFER AND STEPS TO OVERCOME

Light Rail Transit

155. The barriers to the adoption of the best-ranked technology are the high initial cost
associated with the LRT, inadequate human and institutional capacities and redeploy-
ment of existing personnel within the passenger transport industry.

Bi-fuel Vehicles

156. Barriers for the uptake of bi-fuel vehicles are:

The cost of the conversion kits;
Inadequacy of facilities and trained manpower for converting vehicles and their
maintenance thereafter; and
Scarcity of retail points for the alternate fuel.

Traffic Lights Coordination

157. Regarding traffic lights coordination no significant barrier can be identified as it carries
benefits for the whole community and is technically and financially feasible. 

IMPLEMENTATION PLAN

Light Rail Transit

158. The figures quoted as yet for the cost of the LRT project have been around MUR 6 to 7
billion for a 25.5 km long track. The project is still at study stage and, if all hurdles in
terms of land availability and mustering of financial resources are cleared, it could be
completed by 2010 or 2012. The stakeholders and respective tasks for this technology
option are:

Government
Commission studies relating to project;
Address planning issues;
Provide land required for project;
Act as facilitator for funding agencies;
Set up institution for regulating the system and provide legal framework;
Take such ancillary steps as may be necessary for deterring private transport and
review bus service network to act as feeder to LRT; and 
Coordinate the implementation of the project.

Private sector
Provide the necessary funds;
Carry out physical implementation; and 
Operate the system under the agreed terms of a public/private partnership.
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Training institutions
Train manpower for rolling stock operation and maintenance of the system.

Bus Operators Association
Facilitate the redesign of the bus services network and consider interface with the
new mode.

Trade Unions
Facilitate the redeployment of personnel.

Business Community
Operate and manage the commercial complexes provided at stations of LRT.

159. As yet, investment in the rolling stock has emanated mainly from the private sector.
However, having regard to the magnitude of the investment required for the LRT option,
a public/private partnership could work out to provide the necessary capital for
accessing the technology. Any such project will also bring along a component to build
human and institutional capacity. 

160. To improve the viability of the proposed technology, government will have to come
forward with regulations such as the introduction of a road pricing system, strict on
street/off street parking management to reduce interest in the use of private transport.
These measures will encourage modal shift and result in lesser use of fossil fuel
dependent vehicles and also lower emissions of GHG. The magnitude of the financial
resources required for the implementation of the light rail transit system may constitute a
serious impediment for the realization of the project.  This option may therefore be
regarded as a long-term one.

Bi-fuel Vehicles

161. Liquefied Petroleum Gas has the advantage of having higher energy content than
gasoline at a relatively lower cost. On an overall fuel-cycle basis, LPG powered vehicles
may achieve a 15-20% reduction in GHG emission compared to gasoline (ECMT report
1997).  It is to be noted that, within their concern for a better environment and for
reducing GHG emissions, many countries have reduced taxes on LPG, exempted
vehicles running on LPG from toll charges and granted up to 75% financial support on
the cost differential between LPG buses and their diesel equivalent.  

162. The stakeholders involved and the various tasks to be undertaken are given below while
funding of the project will require investment from both the public and private sector:

Government
Provide duty concessions on conversion kits or setting up funding schemes such as
soft loans for car owners; and
Introduce financial incentives for the replacement of diesel-powered buses by LPG
ones.

State Trading Corporation 
Ensure adequate imports of LPG to meet the increase in demands and maintain
prices at a level to encourage its use.
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Private Sector
Expand storage facilities, re-engineer distribution networks and increase the number
of retail outlets.

Training institutions
Train the manpower for conversion of vehicles and their maintenance.

Traffic Lights Coordination

163. The operating vehicle cost in terms of fuel consumption is decreased with this techno-
logy that could be implemented along the main streets of all the urban areas. The
different tasks to be performed and the stakeholders are:

Traffic Management and Road Safety Unit
Design and programming of traffic lights. Preparing contract documents and mana-
ging them.

Private Sector 
Supply of equipment and controllers as per contract document. Provision on site.
Maintenance of traffic lights for the whole country.

Road Development Authority
Civil works for the provision of cables, concrete bases and other concrete connection
boxes.

Central Electricity Board
" Ensure continuous electric supply for the controller and traffic light heads.

164. The initial capital costs in relation to the setting up of the system will depend on the
number of junctions to be coordinated. Such a technology can be implemented in a
relatively short lapse of time.

CONCLUSIONS

165. The financial conditions in the road transport sector are such that technology changes for
mitigation of GHG may be possible in clusters of options such as enhancing traffic
management, improving the efficiency of existing transport technologies, pricing and
regulatory reforms and introduction of advanced transport technologies. Without
financial incentives, improving existing or introducing new technologies over a phased
period within the mass passenger transport system will be difficult. Short-term benefits
for reducing GHG emissions rest in the adoption of bi-fuel vehicles and traffic light
coordination.
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1.5 - WASTE

CURRENT CIRCUMSTANCES

166. In Mauritius, rapid industrialisation, urbanisation and changes in the consumption
pattern during the past decade have resulted in an increase in output levels and a change
in the composition of waste. The generation of solid waste has increased considerably as
shown in Figure 1.5.1.

Figure 1.5.1 - Solid waste disposal at the landfill

Solid waste

167. Solid waste was traditionally disposed of in open dumps. In the 1980's there were 24
dumping sites, but by 2002 they have been completely eliminated. At present most solid
waste is disposed of in a single sanitary landfill at Mare Chicose after being compacted
at transfer stations located around the country. The present solid waste generated per
capita is around 0.93 to 1.0 kg/day, thus making a total of around 430 000 t annually.
The composition of solid waste is given in Figure 1.5.2. According to Fichtner's report
on household waste (2001), 71% is suitable for composting and 90% is combustible. 

Figure 1.5.2 - Composition of solid waste (2001)
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Wastewater

168. Wastewater is disposed of by the following systems, namely:

In-situ systems include various types of latrines, cesspools, septic tanks and leaching
fields. These systems exist in both rural and urban areas to serve individual households.
Centralised systems cover partly the district of Plaines Wilhems and the district of
Port Louis. About 20% of the population is thus connected to a central sewer system.
A few housing estates and most institutions such as colleges, schools, hospitals,
prisons and offices are connected to septic tanks. 
Small-scale treatment systems exist in large industrial units and hotels.  

Waste Collection and Disposal

169. Government finances waste collection through taxes paid by commercial firms and
residents of urban areas. The Ministry of Local Government has a yearly budget of
around MUR 165 M for waste collection, which is undertaken by private firms and
Local Authorities. The annual cost for the operation of transfer stations and the transport
of compacted waste to the landfill is around MUR 69 M. The management of the
landfill, and the transport of leachate from the landfill are done by a private firm and
costs MUR 117 M annually. Industries dispose of their waste according to a regulatory
framework to ensure minimal harm to the environment.

170. The owners of houses/ buildings cater for disposal of wastewater through the in-situ
systems. Government is investing more than MUR 10 billion over the coming decade
for the upgrading and extension of the centralized sewerage system. Connected
households and industries are billed monthly.

TECHNOLOGIES IN USE

171. Technologies for solid waste and wastewater management are:

Solid Waste 

Temporary dump sites
These are sites where solid wastes are kept for a short period of time during an
emergency period such as after a cyclone. The waste is finally disposed of in the landfill.

Transfer station
Solid waste is compacted at various sites and transferred to the landfill. 

Sanitary landfill without methane recovery
A contained and engineered bioreactor designed to enhance anaerobic digestion and
consolidation of compacted refuse materials within confined layers of compacted
soil with leachate recovery but not methane.  

Recycling
The transformation of waste collected during manufacturing or after use into useful
products.
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Sorting
The systematic separation of waste into different components for eventual recycling. 

Composting
The biological decomposition and stabilisation of organic wastes. 

Wastewater: 

Treatment plant
Aerobic/anaerobic decomposition of wastewater.

Leaching field
A soil purification system for the partially treated wastewater.

INSTITUTIONAL FRAMEWORK 

172. The various institutions/organizations involved in waste management are listed below: 

Institution Responsibility

Ministry of Environment Prescribing standards for hazardous and non
and National Development Unit hazardous wastes and industrial wastewater

Ministry of Local Government Enforcing agency for solid and hazardous waste,
and Solid Waste Management awarding of contracts for waste collection,

management of landfill and transfer stations

Local Authorities Waste collection 

Ministry of Public Utilities Enforcing agency for wastewater

Wastewater Management Authority Management of wastewater

Industrial/commercial organizations Industrial and commercial waste management

DATA GAPS AND REMEDIAL MEASURES

173. Since 1997 reliable data on solid waste are available following the installation of
weighbridges at the landfill and transfer stations. Data and information on solid waste
are also available from a number of consultancy reports. Data gaps still exist in relation
to waste burnt or composted, and on the total volume of domestic and industrial
wastewater including their pollution loads. 

174. Remedial measures will rest in the enforcement of existing promulgated regulations and
laws. Industrialists are required to obtain an effluent discharge permit as per new
regulations to discharge their effluents into a medium. An aggressive public awareness
campaign is essential for improving waste management
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GHG EMISSIONS 

175. Waste is a source of GHGs and inappropriate management systems result in an increase
in GHG emissions. When solid waste is burnt in open dumps or in an incinerator, carbon
dioxide is emitted. From a sanitary landfill and from the anaerobic treatment of
wastewater there is emission of methane. It is estimated that 4.3 Gg of methane were
emitted from the waste sector in 2002.   

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

176. The national strategy is to minimize GHG emissions from waste through improved
management technologies and to ensure that socio-economic development; health and
quality of the environment are not adversely affected. It is estimated that in 2020 the
annual waste production would be around 848 000 t. It is planned to connect 50% of the
population to the sewerage network by 2010 and 80% by 2020.

LIST OF POSSIBLE TECHNOLOGIES 

177. Various presently available technologies are briefly discussed below:

Solid waste

Sanitary landfill 
This technology is already being used and can be further promoted.

Land filling as a bioreactor
Landfill designed specifically and operated to accelerate decomposition of organic
waste by promoting optimum moisture content and sufficient nutrients for the micro-
organisms to degrade the waste. 

Sorting 
Sorting is presently carried out on a limited scale for the collection of PET bottles. It
can be extended to other items.

Recycling
Recycling of paper, plastics and scrap metals, done on a small scale, can be further
developed.

Incineration
A system where waste is burnt on a large scale in combustion chambers with or
without recuperation of energy. 

Composting
This technology, applied on a small scale only, can be further developed. 

Wastewater

Treatment plants
Wastewater treated at secondary level is discharged into the sea off the reef. Tertiary
level treated wastewater is used for irrigation. Tertiary treatment can be promoted on
a national scale.
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POLICIES and  MEASURES

Regulations

178. New regulations will be promulgated to encourage waste reduction and recycling.
Regulations regarding the use of plastic carry bags of 20 microns thickness and the use
of biodegradable plastic are already in force.

Awareness Campaign

179. An intensive awareness campaign needs to be undertaken to sensitise the whole
population on the importance of waste minimization, namely through sorting at source
and the use of composting. 

Hazardous Waste Complex

180. With the coming into force of the Hazardous Wastes Regulations, a feasibility study for
a Hazardous Waste Complex comprising a storage warehouse, pre-treatment facilities,
hazardous waste incinerator and landfill would be carried out shortly.  

Increasing Landfill Capacity  

181. At the present high rate of solid waste disposal at the only sanitary landfill, additional
sites would be needed. Hence a study must be urgently undertaken to identify potential
landfill sites. 

Transfer Stations

182. All transfer stations will need to be upgraded and equipped with modern facilities. New
transfer stations will have to be constructed.

Energy Recovery 

183. With almost one million tonnes of waste already disposed of in the only existing landfill
since 1997, production of electricity from the emitted methane needs to be seriously
considered.

Compost Plant

184. A recent market study (Gibbs, 2002) indicated that about 98 000 t of organic matter can
be composted annually and there is a sizeable market potential for 130 000 t of compost
per year.
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TECHNOLOGIES THAT CAN BE ADOPTED

185. Technologies already in use and that need to be further implemented to prevent
degradation of the environment and a few additional techniques have also been
evaluated in the matrix. Incineration on a large scale will need in-depth assessment and
feasibility studies to determine its viability. Composting, Sorting and Recycling have
been assessed separately even if a holistic approach has to be taken for the concurrent
adoption of all three.  Compacting could prove rewarding to deal with waste transport.

EVALUATION MATRIX

186. Nine of the most promising technologies were retained for further evaluation on account
of their suitability for the country.
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Development benefits
Health improvement 4 3 2 2 2 1 1 2 4
Job creation 3 2 3 2 2 2 1 2 3
Social acceptance 3 3 4 4 2 2 2 2 3
Capacity building 3 2 3 4 2 1 1 1 3
Market potential
Capital to finance 2 3 2 4 1 3 3 4 2
Affordability 2 3 2 3 1 3 2 4 2
Investment sustainability 2 3 1 3 2 3 1 2 3
Durability 3 3 3 4 3 4 1 3 4
Commercial availability 4 4 3 4 3 4 3 3 4
Climate change/environment protection
Low GHG emissions 3 2 2 1 3 1 1 1 3
Minimal harm on environment 4 3 3 3 2 2 1 2 3
Waste resource recovery 3 4 4 2 3 1 1 1 3
Total 36 35 32 36 26 27 18 27 37



BARRIERS AND STEPS TO OVERCOME

187. The top four technologies according to the matrix, namely treatment plants, landfill,
sorting, and composting and recycling have been retained for further analysis.  The
barriers and steps to overcome when implementing the identified technologies follow:

IMPLEMENTATION PLAN 

Landfill

188. Sanitary landfill is an appropriate technology for Mauritius for solid waste disposal. It
does not require very large investment and sophisticated equipment. Since a landfill is
already operational in Mauritius, there has been some capacity building in landfill
management among local firms. The necessary financial mechanism has to be
established. Once the site is identified it is estimated that the landfill could be built
within 2 to 3 years.  
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Technology Barriers Remedial steps to overcome

Treatment Plant High financial investment Need to seek financial and
required; environmental benefits expert assistance from
and revenue in long term; international organizations or
expertise to design, install and friendly countries; training of
run the plant; capacity building local personnel; strengthen
to maintain the system; appro- existing legal and institutional
priate legislation for wastewater framework
and institutional capacity

Sanitary landfill

Composting

Recycling

Sorting 

Need for suitable land, problem
of social acceptance; location of
site; environmental impacts;
financial investment; expertise
for design, installation and
management; lack of appropriate
legislation and institutions.

Financial investment required;
sensitise stakeholders on sorting
and benefits of compost and
lack of capacity

Provide incentives for
installation of plants; sensitise
stakeholders and build up
capacity

Sorting at at source; cost of
collection of materials; not
economically viable and no
reliable market for recycled
products

Promote sorting at source;
develop market for recycled
products and provide
incentives to encourage
recycling

Use of separate bins and need to
sensitise the stakeholders.

Provide appropriate bins and
promote awareness campaigns

Perform geo physical surveys 
to identify suitable sites; EIA
study to identify all impacts and
propose measures; access to
international support; capacity
building of local personnel;
consolidate legislation and
strengthen institutions



Sorting, Composting and Recycling

189. Sorting, composting and recycling could be implemented in an integrated way since
these activities are interrelated.

Sorting
190. Sorting can be done at source at household level and at utility service stations. Efficient

sorting will assist in the successful implementation of composting and recycling. Sorting
at source is more feasible as no big investment is required. Each householder must be
given necessary bins to collect and store separately different types of waste. An
awareness campaign must be undertaken. Mechanical sorting is usually undertaken at
utility service station. It involves higher investment and is more costly than sorting at
source. The application of this technology requires new regulations and appropriate
transport facilities. It can be made operational in a short lapse of time.

Composting
191. Composting can be done at the household level or at an industrial level. Interested

householders could be provided with composting bins and trained on the process. Within
a period of one year, composting can be made operational. However on the industrial
scale, feasibility studies have to be carried out inclusive of the market component. The
possible timeframe for implementation could be 2 to 3 years. 

Recycling 
192. For recycling to be successful, it is important that there is a market for the recycled

products. The amount of recyclable waste needs to be quantified and fed into the feasibility
study to determine the economic viability of the industrial process. This activity could be
completed in 2 years. Possible options including the establishment of recycling plants
could then be considered for implementation in the subsequent 2 to 3 years. 

Treatment plants

193. The long-term National Sewerage Master Plan aims at raising the present connection
rate of 20% of the population to 50% in 2010 and 80% by 2020. Implementation is
under way and it is being proposed that the sewer system be extended all over the
Republic by 2030.

CONCLUSIONS

194. Solid waste production has significantly increased following development of the country
and the improved standard of living. All solid waste is collected and disposed of in a
single landfill. The national policy is to minimise GHG emissions from waste through
improved management strategies. Only 20% of the population is sewered at present and
plans are to reach the 50% level by 2010 and 80% by 2020. The adoption of proper
waste disposal technologies will certainly bring improvement in both the health of the
population and the environment. The most appropriate technologies according to the
assessment are treatment plants, landfill, sorting, composting and recycling.
Implementation plans are proposed for these technologies. A new culture, exhorting the
population to adopt sorting and minimizing on household and other wastes, must be
inculcated. 
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1.6 - AGRICULTURE, FORESTS AND OTHER LAND USE

CURRENT CIRCUMSTANCES

195. The agricultural sector is dominated by sugar cane cultivation that occupies some 75 000
ha representing about 40% of the total area of the island and about 89% of agricultural
land. Tea, the next crop in importance, occupies slightly less than 1% of the agricultural
land and the remainder is mainly under vegetables, fruits and tobacco. About 7 200 ha of
land are recorded annually as beind under the cultivation of vegetable and fruit namely
banana and pineapple. This area is distributed between permanent garden lands,
potential lands and sugarcane interlines. About 21 000 ha are under irrigation, out of
which some 17 000 ha, under sugarcane cultivation, are irrigated intensively or
occasionally depending on the availability of water. Vegetables are also grown on a
rotational basis or as an intercrop in sugarcane to maximize land utilization efficiency.
Deer ranching, on an extensive basis, is practiced over some 10 000 ha classified as
savannahs, grasslands and meadows while other livestock, a population of some 20 000
animals are reared mainly in feedlots. 

196. Most of the 600 000 t of sugar produced annually are exported. Vegetable production,
about 105 000 t, is almost self-sufficient while fruit production, being seasonal, does not
meet the local needs. An intensive poultry industry produces about 27 000 t of chicken
meat and 110 M eggs which are sufficient for the local market while livestock products
are well below the Republic's need.

197. The agricultural sector has lost its socio-economic importance with diversification of the
economy. It is presently the third contributor to GDP, with about 6%, after the services
and industrial sectors. Agriculture employs about 9% of the labour force with slightly
less than 50 percent of this in the sugar industry. The latter is still considered
significantly important within the economy and for the sustainable development of the
Republic as a source of biomass for energy production. 

198. The financial situation of the sugar industry is presently fragile with high costs of
production, well above world market prices. The industry is still running due to
preferential prices on the European market and remunerative ones for special sugars.
Other agricultural productions, mainly food crops, are supported by various incentives
as it represents a guaranteed source of fresh produce at reasonable prices for the
population. 

199. In 2002 about 56 629 ha (30%) of Mauritius was classified as forestland, 22 089 ha state
owned and 34 450 ha private. The categories of state owned forest is depicted in figure
1.6.1below:

200. The private forests consist mainly of 28 000 ha of scrubs and grazing land, and 6 540 ha
nature reserves. Various islets forming part of the Republic have also been classified as
protected areas and covers nearly 620 ha.
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Figure 1.6.1 Distribution of state-owned forests (2002)

201. The use of forest products has drastically diminished, over the past years, from 28 395
m3 in 1993 to 15 910 m3 in 2002 as a result of an increase in the importation of timber
and a shift from fuel-wood to LPG for cooking purposes. In fact the use of fuel-wood
dropped from 14 776 m3 in 1993 to 8 922 in 2002. Forest fires destroy more than 100 ha
every year. Invasion from exotic species renders the management of nature reserves and
protected areas costly and difficult. The Ministry of Agriculture through the Forestry and
Nature Parks, and Conservation Services manages state-forests. Government primarily
funds the activities.

202. Land Use changes are minimal in the Republic because of its scarcity as a resource. The
National Physical Development Plan (NPDP) regulates it. The plan is reviewed and
updated to incorporate policy decisions and new emerging situations. Most changes
relate to conversion of agricultural land under sugarcane. Most private owned lands are
converted to cope with demands for residential, commercial and industrial purposes. 

Figure 1.6.2 Evolution of area under sugarcane cultivation
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TECHNOLOGIES IN USE

203. Technologies adopted by the agricultural sector for sustainable development comprise
soil preservation techniques such as minimum tillage, low tillage, trash blanketing,
contouring, drainage and prevention of erosion, irrigation, waste water use, adoption of
more performing and drought tolerant cultivars, integrated pest management, water
saving strategies and rational use of fertilizers and herbicides. 

204. The Forestry sector caters for reforestation of cleared or degraded areas, forest
preservation and conservation through better management.

205. In the Land Use sector, efforts are deployed to limit abandonment of managed lands and
to improve management to prevent land degradation.

INSTITUTIONAL FRAMEWORK 

206. Due to its long history and socio-economic importance, the agricultural sector has
developed a strong and highly efficient institutional framework. National institutions
and organizations cater for different aspects such as research, extension, marketing,
payment assessment, insurance, services such as land preparation and irrigation. 

207. Funding of these institutions are either wholly or partly by government, from
contributions from the different partners of the industry, and/or through payments for the
services offered by some institutions. The growers have regrouped themselves according
to their affinities. 

Institutions Responsibility

Food and Agricultural Research Council Coordination of research
Mauritius Sugar Industry Research Institute Research on sugar cane
Mauritius Sugar Syndicate Sugar marketing
Sugarcane growers Associations Growers interests
Arbitration and Control Board Payment
Farmers Service Corporation Sugarcane extension
Sugar Insurance Fund Board Crop insurance
Sugar Industry pension fund Board Employees pension
Irrigation authority Irrigation
Sugar Planters Mechanical Pool Agricultural equipments
Agricultural Research and Extension Unit Research and extension 
Ministry of Agriculture Planning and regulation
Mauritius Research Council Research funding
University of Mauritius Education and research
Meteorological Services Climate data and forecasting
Vegetable Growers association Growers interests
Meat Producers Association Producers interests
Mauritius Meat Authority Animal culling
Tobacco Board Tobacco cultivation and curing
Tea Board Cultivation and processing
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208. The Forestry Services is responsible for all activities linked to forests while the National
Parks and Conservation Service looks after all areas classified as reserves and national
parks as well as biodiversity preservation.

209. Land use is primarily under the responsibility of the Ministry of Housing and Lands.
However, other organisations and Ministries keep track of sectoral changes.

DATA GAPS AND REMEDIAL MEASURES

210. Data gaps within the agricultural sector are minimal. Data collection and management
are relatively well organized with most data concerning crop activities such as varieties,
productivity, crop husbandry practices, climate, economics of production, marketing,
land occupation, milling processes among others are regularly collected and organized
in databases by the respective Institutions. These are published as annual reports,
Research and Development reports and ad-hoc reports. The main features are published
in the Digest of statistics of the Central Statistical Office.

211. Gaps exist in the precise evaluation and quantification of vulnerability of the different
segments of the agricultural sector. The effect of CO2 fertilisation needs to be
incorporated in the V&A studies and uncertainties linked to CC have to be addressed.
Remedial measures to address these gaps will depend on research and capacity building.
Funding will be needed to implement research projects and collaboration with other
centres and institutions is considered a must.

212. Various gaps exist in the forestry and land use sectors. The evolution of forest
occupation relative to the type, tree densities, species, biomass accumulation,
regeneration and/or degradation rate are practically inexistent. Except for the evolution
of sugarcane land area, no recent precise data exist on land use change. The situation in
the forestry and land use sectors could be addressed through provision of the necessary
resources and appropriate training. New technologies such as GIS and aerial/satellite
photography could be adopted to speed up the process. 

GHG EMISSIONS and IMPACTS OF CLIMATE CHANGE 

213. The V&A study completed in 1999 indicated that sugar productivity is vulnerable to CC
and that a few adaptation options can be implemented. Vulnerability is expected to stem
from higher evapotranspiration resulting from the increased temperatures coupled with
possible changes in the pattern and amount of precipitation, such that optimum use of
available resources may not be achieved. This will impact on cane quality and milling
efficiency. 

214. Climate change as simulated by the GCMs, the occurrence of weather extremes and the
limited availability of water for irrigation show the possible vulnerability of other crops.
Observations on some crop's performances are indicative of their vulnerability to high
temperature.  Unusual incidences of pests and diseases have also been noted as a result
of temperature extremes. High precipitation within short periods impacts severely on
vegetable crop production. 

215. Forests are expected to degrade faster and will need more intensive inputs for
preservation. Indigenous species that are mostly slow growing will face more severe
competition from the rapid growing exotics.  
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216. Climate change will affect land use. Relatively large rainfed sugarcane areas may have
to be abandoned due to the possible reduction in the hydrological regime. Land
utilization also will change.

217. The National GHG Inventory of 2002 indicated emissions of 1.1 Gg of CH4 and N2O in
the agricultural sector. The Land Use Change and Forestry sector acted as a sink for
239.5 Gg of CO2. 

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

Agriculture

218. National development plans in the short term consist in implementing the Sugar Sector
Strategic Plan (SSSP) for the period 2001-2005. The major issue is to ensure the
fulfilment of our export commitments through a reduction of the cost of production by
22.5% by 2005. The reduction in cost of production will be from centralisation of
milling activities by reducing the number of factories from 11 to 7 or 8, from
mechanisation of 80% of the area and provision of irrigation to 32 000 ha and rightsizing
man-power. It is also planned to raise the profitability of the industry by generating the
maximum amount of electricity from bagasse, increase the production of special sugars,
optimise the use of sugar by-products, produce value added products and secure trade
and other opportunities within World Trade Organization (WTO) policies. 

219. Depending on the price of sugar on the world market and the implementation of WTO
tariffs, preferential market might be eroded with severe economic setbacks for the
industry. On the other hand, a more efficient use of biomass will result in higher
amounts of electricity being generated. More ethanol could be produced from molasses
and there is a need to look into the use of this ethanol.

220. Future plans outside sugar cane are detailed in the non-sugar sector strategic plan. The
aims are:

Produce better quality food products to meet the expectations of the population; 
Reach self-sufficiency in a number of agricultural products;
Develop a modern agricultural sector;
Empower the agricultural community economically and technically;
Increase competitiveness on the export front; and 
Develop the island into an agro-business hub. 

221. The adoption of modern agricultural techniques will be vital to overcome the present
constraints and provide the necessary impetus to the agricultural activities.  

Forests

222. Forests are important components of natural systems and National Plans aim at
preserving the present area through better management strategies. The principal actions
envisaged are: 

Protect upland forests for soil and water conservation;
Increase the production of wood for local consumption;
Promote agro-forestry in a sustainable manner;
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Optimise the use of forest leased lands; and 
Develop eco-tourism to raise funds.

Land Use

223. Land is a scarce resource and it is vital to practice its sustainable exploitation. It is
planned to enhance management so as to conserve fertile agricultural land and green
landscapes. This could be achieved through the development of a well-organized land
information system to indicate land utilization among the different sectors and monitor
land use changes on a real time basis. 

LIST OF POSSIBLE TECHNOLOGIES

Agriculture

224. Most of the existing technologies are already in use to some extent. The level of
adoption has very often been hindered by the fragile financial situation of the sugar
industry. The technologies that can be adopted for adaptation are: 

Increasing water use efficiency;
Increasing irrigation efficiency through more performing irrigation systems;
Trash blanketing;
Adopting drought tolerant cultivars;
Changing harvest period; 
Land use change (shifting areas); 
Crop change; and
Introduction of more performing cultivars.

225. Adaptation technologies for food crops and flowers are the adoption of new agricultural
techniques such as hydroponics, cultivation in greenhouses and under cover, and
biotechnological techniques. 

226. Possible technologies to limit GHG emissions are composting, minimum/no tillage,
rationalize fertilizer use, green cane harvesting and trash blanketing.  

Forests

227. Reforestation, conservation and forest management are technologies already practised.
They need to be further improved through the adoption of recent techniques such as
remote sensing and satellite photography. Agro-forestry needs to be developed,
especially in the case of Rodrigues.

Land Use

228. Technologies concerning land use also relates to an intensive use of remote sensing and
satellite photography to improve monitoring and planning. Urban and rural development
also needs to be addressed for continued sustainability.   
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POLICIES and MEASURES

Agriculture

229. The best-identified adaptation measure is extension of irrigation facilities to the whole
sugar cane area. This entails storage of water at onerous costs. The change in harvest
dates could be difficult to implement and still has to be investigated in depth. Adoption
of drought tolerant varieties for lower water use and requirement will depend on the
success of the breeding programme in tapping and incorporating the genes within the
commercial material. The process remains a long and difficult one and could possibly
not enable the industry to cope with the pace of CC. A change in crop cannot be
contemplated. The sugar cane plant presents all the agronomic characteristics for
thriving under existing climatic conditions, namely resistance to droughts and cyclones.
Moreover the geographical situation of the island makes it difficult to produce alternate
crops, as it is almost impossible to export these competitively on the world market while
the local market is too small. The alternative is to go into food processing and the
necessary technologies need to be introduced and mastered before adoption. The capital
investment has also to be found.

Forests

230. The most promising adaptation avenues and measures to maintain the sink capacity of
the Forestry sector are to review the forest policy including the legislations and
operational framework for long term sustainable management, make a comprehensive
inventory of forest resources, promote sustainable utilization of forests and its products
while taking care of appropriate conservation measures and work out reforestation
programmes for areas experiencing bush fires regularly. 

Land Use

231. It is important for the Republic to ensure judicious and sustainable land use to prevent
degradation. National policies need to ensure that land conversion and development is
done in accordance with the NPDP. Other measures in line with this strategy are the
establishment of a land management information system through strengthening of the
Remote Sensing Centre to better keep track of land use changes. 

TECHNOLOGIES THAT CAN BE ADOPTED 

Agriculture

232. New technologies that can be adopted and existing ones that need to be further
strengthened concern:

Increasing water use efficiency
Increase production per unit of water used. 

Increasing irrigation efficiency through more performing irrigation systems
Shifting from the low performing, surface and overhead systems, to high perfor
mance ones like the centre pivot and drip, can increase irrigation use efficiency.
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Mulching with trash or plastic
Cover bare soil with trash or plastic film to reduce evaporation along crop inter-rows

Adopt drought tolerant cultivars
Drought tolerant cultivars have to be developed and adopted to reduce water
consumption.

Change harvest period
Adopt new harvest schedules better suited to the changed climate.

Land use change (shifting areas)
Change the pattern of land utilization to suit the new agro-climatic zones.

Crop change
Change to crops more adapted to future climate as per GCM scenarios

Introduce more performing cultivars
Adopt new cultivars.

Composting
Aerobic/anaerobic decomposition of agricultural waste.

Minimum/no tillage
Reduce soil tillage to the minimum to avoid GHG emissions.

Rationalize fertilizer use
Review application schedules to lower N2O emissions.

Green cane harvesting
Stop pre-harvest burning of sugarcane. 

Trash blanketing/green manuring
Increase carbon stock in the soil through decomposition of biomass.

Forests

233. All adaptation and/or mitigation technologies, namely reforestation of degraded forests,
afforestation and conversion to nature reserves and parks are already being practiced.
They can however be reinforced through the adoption of more appropriate management
techniques such as GIS, Remote Sensing and biotechnology.

Land Use

234. Land use changes are minimal and do not really affect the country's balance of GHGs.
However the adoption of up to date techniques such as GIS and Remote Sensing could
help to monitor changes more precisely.
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EVALUATION MATRIX

235. Technology needs were not assessed for the Forestry and land Use sectors because it is
not anticipated that these sectors will change significantly even in the long term. Their
contribution within the GHG balance for the Republic will not change substantially
while adaptation measures are already broadly encompassed within the national policy
for the forestry sector.  The assessment was thus restricted to the agricultural sector as it
bears a strong socio-economic importance and technology transfer can contribute to CC
mitigation and/or adaptation. Only the most promising technologies for adoption were
assessed in the matrix.

236. The best technologies from the matrix came out as the introduction and/or extension of
irrigation facilities, adoption of new agricultural techniques and increasing water use
efficiency as adaptation technologies while those ranking top for reducing GHG emissions
are composting, trash blanketing and rationalizing fertilizer use. The implementation of the
first two ranking technologies each for adaptation and reducing GHG emissions are further
evaluated.
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Development benefits
GDP growth 4 3 1 3 4 2 3 2 1 2 1
Wealth creation 4 3 1 3 4 2 3 2 1 2 2
Job creation 1 3 1 1 2 1 3 1 1 1 1
Social acceptance 4 3 3 2 2 3 4 4 4 4 2
Capacity building 1 4 2 4 3 2 3 1 1 2 1
Market potential
Capital to finance 1 3 4 2 2 4 3 2 4 2 2
Affordability 1 2 4 2 2 3 3 2 4 2 2
Investment sustainability 4 3 3 4 4 3 4 2 4 3 3
Durability 5 3 3 3 4 2 4 3 4 3 3
Commercial availability 3 3 3 4 4 3 4 3 3 2 2
Climate change/environment protection
Low GHG emissions 1 1 3 1 1 3 3 3 3 1 1
Minimal harm on
environment 2 3 3 2 4 3 3 3 3 2 2

Waste resource recovery 2 1 2 1 4 1 3 3 3 1 1
Adaptation potential 4 4 2 4 3 1 2 1 2 3 2
Total 37 39 35 36 45 34 45 32 38 30 25



BARRIERS TO TECHNOLOGY TRANSFER
AND STEPS TO OVERCOME 

Extension of Irrigation Facilities

237. The uncertainties linked to CC, namely precise CC scenarios for Small Island States,
render the choice of options difficult. This can only be corrected if CC models will be
able to work at lower resolutions and scientists are trained to run these models.
Extension of irrigation facilities to cater for a reduced hydrological regime to maintain
crop productivity will entail raising storage capacity. The financial resources needed for
construction of additional reservoirs, extension of existing and the commissioning of
new irrigation networks, upgrading of existing systems to cope with higher water
requirements are major constraints. The financial barriers could be removed through
funding from other countries, international agencies and the government. The necessary
financial mechanism has to be worked out to encourage growers to invest in the
provision of irrigation. 

Adoption of New Agricultural Techniques

238. Because of the scarcity of land, the impossibility of shifting production areas and
changing crops, the adoption of new cultural techniques should be seriously considered
as an adaptation option. Hydroponics culture, cultivation in greenhouses and under
cover have a low adoption rate. The latter is mainly due to the high costs, limited
research and lack of capacity of growers. There is an urgent need to address research and
capacity building to prepare for CC. Fiscal incentives will be necessary, and could take
the form of reduced levies and taxes, low interest loans and credit lines. Further research
will be needed on biotechnological techniques such as rapid propagation prior to being
handed over to growers for application. 

Composting

239. Most agricultural residues, at grower's and consumer's levels, are either burnt or disposed
of with other waste. The potential for composting this waste to reduce GHG emissions
exists and should be explored since investments are low. Barriers to composting on an
industrial basis reside in the formulation of an operational framework to encourage the
stakeholders to adopt this technology. The necessary awareness campaigns have to be
organized to promote adoption at the individual level and incentives offered. 

Trash Blanketing

240. About 40% of the sugarcane area is burnt prior to harvest and could be avoided through
trashing or by adopting green cane mechanical harvest. The latter is being adopted while
trashing is becoming difficult due to limited labour and high costs. Trash blanketing,
being beneficial for moisture preservation and for reducing cost of weed control, should
be promoted. Wider adoption of trash blanketing will lead to a reduction of burning prior
to harvest. Mechanical harvesting are limited if the fields are small and not properly
prepared. Soils are of volcanic origin and rocky, thus rendering land preparation costly.
Incentives could be given for the purchase of equipments for land preparation. Small
growers need to be regrouped. 
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IMPLEMENTATION PLAN

Extension of Irrigation Facilities

241. New projects to extend irrigation facilities are under way based on studies undertaken
previously. With new national development policies, an integrated approach is proposed.

Phase 1 (2 years)
Review the master plan to integrate land use changes within agriculture and development of
infrastructure and settlements.  The use of treated wastewater also needs to be included in the
plan. The irrigation network needs to cater for anticipated CCs that are expected to raise water
requirement of crops.  

Phase 2 (years 3-5)
With the coming into operation of the Midlands dam, water will be more readily available and
the extension of the network to be serviced by the additional water can be contemplated. An
operational framework and funding could be worked out in year three. Commissioning of the
extension can be spanned over the next two years. The area being irrigated could be monitored
and serve as milestone to assess success of implementation. Increases in yields in that area will
also serve as yardsticks.

Phase 3 (up to 2010 and 2020)
Extension of the wastewater network is planned in phases to reach 50% by 2010 and 80% by
2020 to service the inhabited areas. The irrigation network could also be extended in phases to
match the commissioning of the wastewater treatment plants. Once more new area brought
under irrigation and yield increments could serve as milestones

Adoption of New Agricultural Techniques

242. Adaptation can be achieved by protecting cultures against the adverse conditions resulting
from CC, namely water and heat stress accompanied by higher incidences of pests and
diseases. Concurrently growing techniques such as hydroponics and aeroponics need to be
introduced to boost productivity. Biotechnological techniques have to be adopted on an
industrial scale to support greenhouse cultivation. Adoption of these novel techniques is
still in its infancy and major efforts need to be deployed. The implementation could be
spanned over stages while integrating the different techniques and taking a holistic
approach rather than working on the items separately. Success of adoption relies on proper
research and transfer of the technologies to the growers within the local context.

Phase 1 (years 1-2)
Capacity building of scientists and technicians, sourcing for funds and setting up of logistics
may be done in the first two years.  

Phase 2 (years 3-5)
Research and development could be done in the following three years. An operational
framework including financial aspects for encouraging adoption needs to be established.
Concurrently the transfer and training of growers could take place in the fifth year. 

Phase 3 (years 6 onwards)
Further support the growers and monitor the adoption rate and production trends to assess
success. There may be a need for an in-depth market research and production planning and
scheduling to ensure sustainability of the system.
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Composting

243. Agricultural residues are burnt annually to facilitate replantation of fields. Vegetable
growers stack agricultural wastes after harvest for decay. Residues from backyard
gardening and from trees are usually burnt on-site or disposed of with other waste. Small
scale composting has been mastered and special bins are presently produced industrially.
Larger scale composting still needs to be researched upon.

Phase 1 (2 years)
A parallel programme to deal with composting at different scales could be set-up. Research
and development on medium scale composting could be implemented over a two years
period. Concurrently, an aggressive awareness programme needs to be made to encourage
small-scale composting. The cost of the bin remains a barrier that has to be removed through
provision of incentives such as low interest loans or the setting up of the necessary market
infrastructure. Progress can be assessed through the number of people adopting the
technology.

Phase 2 (year 3 onwards)
Transfer of technology for medium scale composting can be made over the third year. Further
campaigns will have to be organized to ensure that composting on a medium scale is adopted
and small scale composting enhanced.  A regulatory framework will have to be developed to
encourage adoption. The market structure will have to be strengthened to make the process
economically and socially attractive. Success can be monitored by evaluating the volume of
waste composted and the production rate. 

Trash Blanketing

244. Trash blanketing can be easily adopted in the dry areas once the barriers are removed.
Efforts need to be deployed and the necessary framework developed to enhance its
adoption.

Phase 1 (Years1-2)

Trash blanketing while being very advantageous in the dry zone can be detrimental to
productivity in the superhumid areas. The initial step should consist in zoning the areas. A
period of one year could be allocated to this task.  Awareness campaigns need to be made to
promote its adoption on a national scale. The increase in area going under trash blanketing
could serve to assess implementation rate.

Phase 2 (Years 3 onwards)
In order to ensure that adoption barriers have to be removed and the necessary incentives
and regulatory framework provided. The tasks will be difficult and progress is expected to
be slow. The concurrent tasks are grouping of small growers to get areas large enough for
green cane harvesting; establishing the necessary framework to avail growers with the
service and introduce regulations to ban burning prior to harvest. Success can be evaluated
from the number of growers being regrouped and the adoption of green cane mechanized
harvesting.
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CONCLUSIONS

245. Most existing mitigation and adaptation technologies are already being practised at
various levels in the Agriculture, Forests and Land use sectors. Current policies are to
intensify the adoption of the latest sustainable technologies while maintaining
production and preserving forests. Identified technologies in the agricultural sector are
increasing water use and irrigation efficiency, trash blanketing, drought toleration,
planting more performing cultivars, composting, minimum/low tillage, rationalization of
fertilizer use. Measures in the Forests and Land Use sectors could be strengthened
through the use of GIS and remote sensing.    
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1.7 - COASTAL ZONE

CURRENT CIRCUMSTANCES

246. The Republic of Mauritius, being a group of small islands, is endowed with a substantial
coastal zone with sandy beaches, protected bays and lagoons. The main island Mauritius
has a coastline of 322 km, which is almost completely surrounded by fringing coral
reefs, except at two places in the South and West, where waves crash directly against the
shore from the open sea. The width of the lagoon varies from a few metres to almost
eight kilometres. The lagoon area is about 243 km2. Rodrigues is totally surrounded by a
reef complex except for passes. The lagoon area is 200 km2. The coral reef of St
Brandon and Agalega covers areas of 190 km2 and 100 km2 respectively. The coastal
zone is one of the most valuable assets of the Republic, due to the numerous socio-
economic activities taking place within them, namely fishing, boating and recreation. It
is also site of secondary homes.

247. The tourist industry, which is the third economic pillar of Mauritius, is mainly coastal-
based. Its contribution to the economy of the country has been increasing and it
accounted for 5% of GDP and the employment of more than 30 000 people directly and
indirectly in 2002. Lagoon fisheries provided livelihood to almost 2 000 fishermen and
accounted for 1% of GDP in 2002. 

248. Rapid coastal development started some two decades ago. The pressure on coastal
resources continues to grow from both sea- and land-based activities. The major
pressure, from the latter, is resulting in degradation of the coastal zone. Areas, of serious
concern, are:

Beach erosion leading to loss of coastal land and damage to infrastructure;
Degradation of lagoon water quality; 
Degradation of coral reef systems;
Loss of biodiversity; and
Degradation of coastal ecosystems. 

249. The yearly cost of potential degradation of the coastal zone is estimated as very high.
Investment for coastal protection comes mainly from individuals, Government and
private sectors. Some public beaches have been upgraded. 

TECHNOLOGIES IN USE

250. To address coastal degradation issues, a wide range of technologies for remedial action
and coastal protection have been adopted. These include:

Hard Engineering Structures

Sea walls, groynes, gabions and breakwaters 
251. Seawalls, made of rocks and concrete, are effective for short periods and can cause

adverse hydraulic impacts. Groynes, placed in many places perpendicular to the shore to
trap sediment, have shifted the erosion problem downdrift. Recently, gabions, low-cost
wired rectangular basket filled with shingles, have been placed on certain public beaches
with acute erosion problem as a medium term measure. They have failed at certain sites.
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A series of breakwaters were first placed in 1997 in the East to prevent further erosion of
the beach and the technique has been used again in the West.

Soft Engineering

Beach nourishment, building with nature techniques and artificial reefs
252. Beach nourishment using coral sand, building with nature techniques and creation of

artificial reefs have been adopted on a small scale mainly in front of hotels. Mangrove
areas have significantly decreased and a propagation campaign has been launched
recently. About 6 ha, in the inter-tidal zone, have been replanted and the mangrove
reforestation programme is continuing. Some old ships have been sunk to create
artificial reefs and serve as habitat for the flora and fauna.

Integrated Coastal Zone Management

253. Integrated Coastal Zone Management (ICZM) was strongly highlighted in the
recommendations of the National Environment Strategy (2000-2010) and an ICZM
division has been established within the Department of Environment (DoE) to regulate
the role of the various stakeholders in coastal zone management. The ICZM project has
not yet been implemented due to financial constraints. 

INSTITUTIONAL FRAMEWORK 

254. Many Ministries and Institutions share the responsibilities of coastal zone management.
These include:

Institutions Responsibility

Ministry of Environment EIA, environmental quality 
Beach Authority Shore development, beaches
Ministry of Fisheries Fisheries and lagoon ecosystem
Prime Minister's Office Coast guard for security and safety at sea
Ministry of Housing and Lands Physical planning/Policy
Ministry of Public Utilities Marine pollution from vessels
Mauritius Ports Authority Port functions, shipping
Ministry of Tourism Coastal hotels and recreation
Meteorological Services Weather and climate forecast
Mauritius Oceanography Institute Research and co-ordination 
Mauritius Research Council Funding agency for research
University of Mauritius Research and education 
Ministry of Agriculture Coastal plantation
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DATA GAPS AND REMEDIAL MEASURES

255. Though much effort is being invested to obtain reliable data, inadequacy and
inaccessibility are still of great concern in areas such as coastal erosion, water quality,
coral reef biodiversity, coastal and wetland mapping, and various other physical
parameters. Data collection and management are being done by the following
institutions: 

Ministry of Environment Law enforcement
Mauritius Ports Authority Harbour
Albion Fisheries Research Centre Research and monitoring of water quality 

and some physical ocean parameters
Meteorological Services Physical ocean parameters
Department of Environment Coastal erosion
University of Mauritius Project-based monitoring of various ocean 

parameters
Mauritius Oceanography Institute Ad-hoc monitoring of ocean parameters
Ministry of Housing and Lands Coastal land development
Beach Authority Coastal degradation and beach management

256. A number of data gathering techniques and institutions do exist to enhance our
understanding of the basic geomorphologic characteristics of the coastal zone as well as
its dynamics processes. Techniques include wave measuring devices, current meters,
beach profiling, echo-sounders, continuous seismic profilers, historical coastline change,
habitat mapping, sediment and dredge traps. Data management and sharing are being
promoted through the National Oceanographic Data Centre (NODC) and other initiatives. 

IMPACTS OF CLIMATE CHANGE

Sea Level Rise 

257. Potential impacts of sea level rise, as well as increase in sea temperature, on coastal
marine systems of the Republic are considered the most damaging.  According to studies
carried out under the USCSP, CCAP and INC, it has been estimated that:

About 26 000 m2 of beaches could be flooded with a sea level rise of 1 m in the
region of Flic en Flac.
About 12 km of main coastal road and 25 km of secondary coastal road could be
affected. 
Plantations including several ha of sugar cane and cash crops could be inundated and
have to be abandoned. 
More than 1 000 houses could be totally under threat and 100 units partly, resulting
in an estimated 6 000 people being affected.

The following key issues are also of major concern:

Beach and Coastal Changes 

258. Coastal erosion is already widespread due to natural causes, namely cyclones, tidal waves
and strong winds, and also because of human activities. A survey of public beaches has
identified 13 critical sites of beach erosion over 6 km and 12 non-critical sites.
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Ecological Systems

259. Coral reefs, mangroves and sea-grass beds will be adversely affected. Coral bleaching is
expected to worsen.

Fisheries

260. Artisanal fishery is already facing severe problems with a decline in lagoon fish catch
from 5.2 kg/day/fisherman in 1986 to about 4 kg presently. Global warming is expected
to have a severe impact on the abundance and distribution of reef fish population.

Tourism 

261. Beach resorts are the main attraction of the tourism industry and their development near
the coastline renders them highly vulnerable to sea level rise. 

Salt-water Intrusion 

262. Salt-water intrusion in coastal aquifers is a problem, which will worsen with accelerated
sea level rise. 

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

263. Vision 2020 recognized that global warming is a long-term phenomenon, and its direct
effects on the Republic are likely to be significant. Thus, coastal resources preservation
and conservation have been included in national development plans and the policy
decision is to invest into long-term strategic plans for its sustainable exploitation. A
coherent and integrated research programme for a better understanding of the ecology of
the coastal zone and the impact of pollution on coastal resources is under way.

The following actions are being taken/planned:

Coastal Zone Projects

264. The study on coastal erosion has been completed and implementation is being
undertaken. Planning of ski lanes, marinas and bathing areas is being considered. A
comprehensive rehabilitation programme for beaches, lagoons and coral reefs most
affected has started.

River Management Project

265. River discharges into the sea are the main source of land-based pollution. A river
rehabilitation management plan is being implemented with regular cleaning of
riverbanks. Effluent discharge in rivers has been regulated.

Marine Parks

266. Two marine parks at Blue Bay (South East) and Balaclava (West) have been proclaimed.
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Islets

267. A rehabilitation programme for the islets forming part of the Republic is under way and
some have been proclaimed Nature Reserves. An Islet Management Plan has already
been prepared.

Monitoring

268. A project on lagoon health and coastal pollution monitoring is being implemented. Areas
covered are marine ecology, marine pollution and coastal physical oceanography, to
provide baseline information on the state of the marine environment. Coral reef
monitoring is being enhanced.

Mangrove Re-plantation

269. This is an on-going programme and large areas along the coast have been replanted.
Mangrove is a slow growing tree and all plantations are regularly monitored.

Integrated Resort Scheme

270. With the view of reducing pressure on the beaches, lagoons and reefs, new tourism
developments have taken the form of integrated resort schemes to cater for
sustainability. Coastal protection works are included in these schemes.

Awareness Programme

271. Attempts at raising awareness for the protection and conservation of coastal resources
have been initiated and will be enhanced in the future.

LIST OF POSSIBLE TECHNOLOGIES

Retreat

272. This involves the displacement of all infrastructures further inland.

Technology Description

Replacement Casements Alternative casements such as coastal access roads may
need to be rearranged far in advance of their erosion /
submergence. 

Setback Building Distance This is a buffer zone between the shoreline and permanent
structures, which protect properties in the event of sea
level rise and more frequent flooding. It should not be
uniform and will depend on coastal type. 
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Accommodate 

273. It implies that people continue to occupy the land but make some adjustments such as
elevating building on piles, growing flood- and/or salt-tolerant crops

Technology Description

Inland flood defences This is essentially the creation of a new coastal strip to
reduce vulnerability to more frequent flooding. 

Flood warning systems These systems provide real-time forecasts of high tides,
surges and wave overtopping.

Better management of Various technologies related to drainage and sewer schemes
rain / waste water will need to be introduced to improve management of rain

and wastewater. This will reduce potential geo-technical
erosion and recession problems. 

Protect 

274. These measures aim at protecting the coast from the sea so that the existing land
utilization can be maintained by either constructing hard structures such as sea walls or
using soft measures such as beach nourishment.

Technology Description

Building with 'nature' Building with nature techniques includes the creation,
techniques maintenance or restoration of wetlands, marshlands and

dune systems.

Stimulate growth of coral  It involves the creation of appropriate media for corals to 
reefs naturally or grow upon.
artificially

Hand-placed rock Hand placed rocks to form sea walls are a common line of 
sea walls protection used. Placed correctly and maintained, they

have been demonstrated to be an effective technology. 

Gabions They are low-cost wire or plastic baskets filled with local
materials. The baskets are placed together as building
blocks to form structures that act as a last line of defence
against high waves associated with storms. 

Groynes They are structures placed perpendicularly to the shore to
trap sediments often in direct response to an acute erosion
problem.

Revertments It is a slope consisting of loose or inter-locking nature,
which provides protection to banks or cliffs made up of
erodable material. 
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Bulkheads and seawalls They are retaining walls made of concrete or interlocking
rocks, whose primary purpose is to hold or prevent sliding
of terrain while providing protection from light to
moderate wave action. 

Breakwaters They are double-sided structures with water on both sides,
used to dissipate wave and current energy. They are made
with large amount of rocks and other special construction
material. 

Storm surge barriers They are sophisticated coastal defence structures that can
protect tidal inlets, rivers and estuaries from occasional
surge events. 

Flooding and storm drains They are technologies to manage the run-off of rainwater
and can prevent serious erosion during storms.

POLICIES AND MEASURES

275. The National Environment Action Plan II, (1999), highlighted:

Due to inadequate knowledge, there is need for research programmes to promote the
understanding on the complex interaction between the atmosphere, land and sea.
Guidelines and procedures have to be reviewed to harmonise the built environment

with the natural one.
Strengthening of institutional, policy and legislative frameworks for the management
of the coastal zone.

276. While policy decisions for individual activities are taken independently by respective
agencies, their representatives have the opportunity to interact during certain work
sessions on the coastal zone to promote an integrated approach. The following
regulations have been promulgated to ensure sustainable coastal development: 

Ports Act (1974) 
Removal of Sand Act (1975) and Amended Act (1997)
National Physical Development Plan (1995) 
Fisheries and marine resources Act (1998)   
Environment Protection Act (2002)

TECHNOLOGIES THAT CAN BE ADOPTED

277. Some technologies especially those from retreat, accommodate and protect have been
short listed for further evaluation. These technologies were:  

Setback distance;
Coral protection and artificial growth;
Bulkheads and seawalls;
Breakwater;
Beach nourishment;
Better management of watersheds and mountains;
Building with nature techniques; and
Flood warnings.
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EVALUATION MATRIX

278. Though a wide range of technologies has been identified, only the ones most appropriate
are evaluated.

The evaluation exercise showed that beach nourishment, building with nature techniques,
coral protection and artificial growth, and setback distance represent the best options for the
Republic.
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Development Benefits
Job Creation 2 3 3 3 3 2 3 1
Capacity Building 1 4 3 2 3 2 1 2
Social Acceptance 3 5 2 1 4 4 4 4
Use of local resources 4 3 3 3 4 2 4 2
Contribution to Economic 3 3 3 3 4 3 3 2
Efficiency - GDP

Contribution to climate change/ Environmental Concern
Adaptation potential 4 4 1 1 4 3 3 2
Minimum Harm to Environment 5 4 1 2 4 3 4 4
Market Potential
Capital to Finance 2 3 2 2 4 3 4 3
Affordability 2 3 2 2 4 3 4 3
Sustainability 4 4 2 2 3 3 4 1
Durability (low maintenance) 4 3 2 1 2 2 3 1
Technological Concern
Mature degree of technologies 4 3 2 1 4 3 4 3
Reliability of technologies 5 3 1 1 3 3 4 3
Total 43 45 27 24 46 36 45 31
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BARRIERS TO TECHNOLOGY ADOPTION AND STEPS TO OVERCOME

279. There are a number of barriers specific to the coastal zone, namely:

Limited institutional capacity, lack of infrastructure and insufficient legislations and
regulations.
The large uncertainties, linked to the magnitude of sea-level rise and associated effects,
make it difficult for Government to take appropriate measures.
Coastal engineering projects are expensive.
Political and economic time scales, for decision-making on major coastal projects,
are shorter than those associated with research, planning and consultation processes. 
Development of an ICZM plan is still at an early stage.
Traditional hard structures are frequently favoured over "softer" or innovative
coastal adaptation technologies.
Appropriate "software" tailored to specific local needs and circumstances to assist in
decision support are rare and costly to develop.
Coastal adaptation technologies cannot be extrapolated from one site/country to
another;
Climate change, protection of the environment from climate extremes are not ranked
as top priorities by coastal zone managers.

280. Opportunities for addressing these barriers and for promoting the development and
transfer of coastal adaptation technologies are:

Data Availability 

281. More efforts need to be invested to address the lack of appropriate data, which is a signi-
ficant drawback in the design, planning and implementation of coastal protection works. 

Institutional Capacity

282. An important pathway for the successful transfer of coastal engineering technologies is
via the training of professionals. Wave modelling has to be mastered. Additional
measures need to be taken to enhance enforcement and monitoring of Environmental
Impact Assessment (EIA) made prior to all coastal developments to ensure compliance
with all agreed conditions.

Financial Resources

283. Mechanisms to raise financial resources, other than Government, to improve coastal
zone management need to be established. Possible sources could be through the
introduction of levies on coastal zone activities. 

Awareness Raising

284. An awareness-raising campaign needs to be conducted to sensitise policy-makers,
planners, high officials and the public at large on the impacts of CC and the resulting
sea-level rise. It will enable the incorporation of these issues in the decision-making
process and contribute towards coastal and beach protection and preservation. 
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IMPLEMENTATION PLAN

Building with "Nature" Techniques

285. The following activities are proposed with expected output:

Phase I (years 1-2)
Make an inventory of all sites under mangroves and coastal creepers in collaboration with
Albion Fisheries Research Centre and the relevant Ministries. A list of potential sites requiring
revegetation has to be drawn up and the most vulnerable ones identified for immediate action.
The programme could integrate all stakeholders namely village councillors, fishermen, coastal
dwellers, policy-makers, government officials, NGOs, private sectors operators.

Phase II (Year 3)
A project proposal document for phasing the replantation programme is finalized and
resources identified. The focus should be the involvement of the local community in the
implementation for the success of the project. It will prevent vandalism and uprooting of
newly planted trees. All stakeholders approve the implementation plan, stating clearly the
allocation of responsibilities.

Phase III (Years 4-8)
The project is implemented with the different phases as milestone. The success of the project
could be rated by the completion in the first two years of 50% of the area and the remaining
half spread over the last two years.

Setback Distance

286. In Mauritius, guidance for setback for hard structures varies from 15 m (NPDP) and 30
m (EPA) from the High Water Mark, but there is no legislation for enforcement. The
Beach Authority recently recommended a setback distance of 30 m. Such a policy is not
applicable as it does not take into account the projected sea level rise, the coastal
morphology and types.

287. Due to the narrow coastal strip, it will be difficult to convince coastal development
agencies to set aside a large buffer zone as allowance for sea level rise (SLR). Incentives
could be granted to encourage development further back inland along the coastal zone to
discourage development on beachfronts. 

288. The following activities are proposed:

Phase I (Years 1-2)

A setback distance could be established on the basis of the sensitivity of individual areas to
SLR. As guidance, a setback distance of 45 m could be enforced for the most vulnerable
region such as sandy beaches and 15 m for non-sensitive areas such as cliff regions. The green
vegetation line where the growth of grass, creeps or line of trees start, is a better demarcation
reference line than the high water mark (HWM). It represents the end of the dynamic beach
zone and can easily be identified in most regions. The necessary legislation and operational
framework need to be established. The main stakeholders identified are the MoE, Ministry of
Housing and Lands, MOI, State Law Office, AFRC, MRC, UoM, MMS, District Councils and
NGOs.
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Phase II (As from year 3)
The new setback distance can be applied for all future constructions. The displacement further
inland of already erected buildings and infrastructure will have to be done on a long-term basis
because of the massive financial investments needed. Concurrently long term erosion
monitoring, that does not require much capacity building, will have to be made and the
necessary human resources and equipment made available. Monitoring is of vital importance
to assess future changes. 

Coral Reef Protection and Artificial Growth

289. Coral reefs are of prime value to the Republic. They are natural breakwaters along the
coast, provide habitats for many marine living organisms, and provide for recreational
activities such as snorkelling and scuba diving. The reef system has weakened due to
stresses of anthropogenic origin. An awareness programme to sensitise fishermen and
the public to minimize coral reef destruction is being conducted. A pilot project to
deploy concrete structures in the lagoon as substrate for coral growth is being
envisaged. 

290. To consolidate the coral reef monitoring exercise and enhance the coral reef protection,
the following activities are proposed.

Phase 1 (Years 1-2)
Establish a coral reef group with the involvement of all stakeholders and a lead agency to
drive the process for a more coordinated and organised monitoring. Conduct an inventory of
the status of the reefs and lagoons of the Republic. Make an inventory of all studies conducted
on artificial coral growth. Possible stakeholders could be the MoE, Ministry for Rodrigues,
OIDC, UoM, MOI, MMS, MRC, AFRC, NGOs. An action plan with clearly allocated
responsibilities and activities is to be drawn. The appropriate legislations need to be passed
and a regulatory framework established.

Phase II (Years 3-5)
Rehabilitation of rivers needs to be done regularly and systematically. The initial programme
has to be extended to all rivers within years 3-4 and maintained subsequently. Awareness
campaigns should be an on-going feature of the programme. Implement comprehensive
research programmes on artificial coral growth.

Phase III (Year 6 onwards)
Extend gradually the artificial coral reef programme. Produce seasonal reports on a regular
basis on the status of the reef. Consider the establishment of a regional programme of
activities for information and knowledge sharing.

Beach Nourishment

291. Beach nourishment, using coral sand, is being widely used to address coastal erosion. It
is a continuous process and lost sand has to be replaced on a regular basis to maintain the
morphology of the beach. The main problem is the source of sand. It has been proposed
that sand lost through passes during heavy seas be pumped from the seabed beyond the
reef. Small-scale beach nourishment has already been implemented mainly in front of
hotels and a large-scale one has been recommended for a public beach on the West coast
of the island.
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Phase 1 (Years 1-3)
Conduct a comprehensive collection of data, namely currents, waves, tides, wind, air and sea
temperatures, to determine lagoon circulation. Using available software's, map the current and
wave pattern under different CC scenarios. Identify sites needing beach nourishment. A team
comprising MRC, AFRC, Ministry of Fisheries, Moe, Beach Authority, Yom, MMS, MOI and
NGOs could implement the project. 

Phase 2 (Years 3- 6)
Implement the project on to the priority beaches to prevent further degradation. Success could
be gauged on the number of sites addressed keeping in view the completion of these priority
areas by year four. Extend the programme to reach the National level by year six and
continuous monitoring of completed sites established. 

Phase III (year 7 onwards)
Since beach nourishment is a continuous process, reports need to be produced on the
monitoring and regularly appraised by the team for decision and action as and when needed
especially after the passage of cyclones and storm surges.

CONCLUSIONS

292. The coastal zone is one of the most valuable socio-economic assets of the Republic. The
adoption of hard technologies to protect the coastal resources has not worked to
expectations. Soft measures are slowly being resorted to. The assessment identified
building with nature techniques, enforcement of setback distance, coral reef protection
and beach nourishment as most promising. An ICZM plan is being developed and need
to be expedited.  
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1.8 - WATER RESOURCES

CURRENT CIRCUMSTANCES

293. Rainfall replenishes annually the surface and underground water resource systems by a
volume of 3 900 Mm3 of water, comprising a surface run-off of 2 340 Mm3, groundwater
recharge of 390 Mm3 and evapotranspiration of 1 170 Mm3. The fresh water potential
has been estimated as 33% of the rainfall at 1 300 Mm3. Present gross storage capacity
of the 11 man-made reservoirs of the island stands at 92.87 Mm3 for a regulated annual
yield of 306 Mm3. Water abstracted from some 350 river-run off-takes reaches an annual
average of 514 Mm3. The major five aquifers provide water to 350 boreholes with an
annual utilizable yield of 148 Mm3. Total water utilisation represents 23% of total
precipitation. Both surface and groundwater are treated to meet the physico-chemical
and bacteriological standards of the World Health Organisation (WHO) for drinking
purposes. Present gross water consumption per capita is 200 l/day with domestic usage
averaging 160 l/day. 

294. The seasonal rainfall and the volume of water received by the outer islands are given in
the table below.

Table 1.8.1 Rainfall distribution and volume of water (mm)

Island Annual Summer Winter Annual 
rainfall rainfall rainfall volume

Rodrigues 1164 777 387 125.7
St Brandon 933 650 283 4.7
Agalega 1582 1140 442 4.2

295. Annual water utilisation is thus of the order of 995 Mm3 for a mobilised volume of 890
Mm3 as some of the water is used more than once such as for hydropower generation
and irrigation. About 745 Mm3 are from surface water with the remainder from
boreholes. Piped potable water is accessible throughout the island and nearly 99% of the
population has access to piped potable water within their premises. Groundwater
accounts for 57% of municipal water supply.

296. The cost of water for agricultural, commercial and domestic purposes can be
considered to be relatively low in the Republic. A graduated tariffs system is applied for
domestic users and starts at MUR 4.50 m-3 for the first 10 m3. Commercial users are charged at
a lower rate for treated water. Agricultural producers rates starts at MUR 5.00 for the first
50m3 of treated water while borehole exploitation for irrigation of sugarcane is charged at
MUR 0.5 m3. Major water resources development projects such as raising storage capacity
and improvements in the distribution network are financed by the government while the
private developers funds the extensions needed for their specific activities. 
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Figure 1.8.1 Distribution of users of water resources

TECHNOLOGIES IN USE

297. The technologies in use are surface water storage, exploitation of aquifers, river off-
takes, distribution dams, re-utilization of used water and improved water use efficiency.
Rain harvesting in individual household is currently operational on the smaller islands
forming part of the Republic. 

INSTITUTIONAL FRAMEWORK

298. The framework comprises a number of institutions engaged in the water sector. 

Institutions Responsibility

Water Resources Unit Assessment, development, management, conservation
and distribution of water resources

Irrigation Authority Distribution of irrigation water to planters
Wastewater Management Authority Domestic and industrial wastewater
Central Electricity Board User for hydropower generation
Ministries of Public Utilities Legal Operational Framework
Ministry of Environment Legal operational framework
Central Water Authority Water distribution
Mauritius Meteorological Services Collection of climatological data

DATA GAPS AND REMEDIAL MEASURES

299. Data are available from the different institutions even if a central databank does not
exist. It consists of rainfall, river flows, aquifer levels, reservoir storages and the
physico-chemical qualities of water. Data on water use by the different stakeholders are
also available. 
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300. Reliable and complete monthly and annual rainfall data series date back to 1904. The
potential water balance at national level can only be estimated if evapotranspiration data
are available for the same period. Moreover changes in the precipitation patterns have a
serious impact on the recharge rate of water resources systems. This situation can be
improved through analysis of more recent rainfall data series that are available and a
closer monitoring of the situation. The impact of CC on precipitation and eventually on
water resource systems has to be simulated and integrated in the planning process.

IMPACTS OF CLIMATE CHANGE 

301. The water resources sector was found to be very vulnerable within the impacts and
adaptation assessment undertaken during the preparation of the CCAP and INC. The
supply very often cannot meet the demand, especially during long dry periods of the
year. The assessment also indicated the possible deterioration of water quality and salt-
water intrusion in coastal aquifers that could be exacerbated with projected sea level
rise. This situation was confirmed from monitoring activities. Water is already not
sufficient to service existing irrigation schemes albeit the development of new ones. The
situation is expected to aggravate with CC as scenarios simulate a reduction in the
hydrological regime with a high probability of reductions in amount.

NATIONAL DEVELOPMENT PLANS AND PROJECTIONS

302. National development plans aim at harnessing and mobilising additional water to meet the
projected increase in per capita consumption from the present 200 l/day to 250 l/day in
2040. Total water requirement of the municipal and irrigation sectors are expected to
increase from about 475 Mm3 presently to more than 700 Mm3 annually by the year 2040.
Taking into consideration the current consumption trends and global CC, it is expected that
fresh water availability per capita will decrease. Additional requirements are planned to be
met through expanding reservoir capacity and reducing losses from leakage, increasing the
use of treated water and improving supply- and demand-sides management.

POLICIES and MEASURES

303. The adaptive technologies identified in the vulnerability and adaptation assessment were: 

Increasing surface storage capacity; 
Water recycling;
Reduction of leakages; 
Preventing pollution of water resource systems; 
Water saving through education and public awareness programmes; and
Improved management of the supply and demand sides. 

304. National policies have been defined to meet the challenges up to the 2040 horizon
according to prevailing climatic conditions and does not integrate CC within it. Climate
change scenarios indicate a change in the precipitation pattern with possible reductions
in amount.   It is very important to update the present policy and take measures to ensure
that the reduction in the hydrological regime, as demands increases, does not make the
Republic a water scarce country.  Apart from increasing storage and abstraction, the aim
is also to protect water resource systems from contamination by a better control of
industrial effluents, rationalized use of agricultural chemicals, elimination of dumping
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of solid waste and upgrading of the sewer system. A more effective pricing mechanism
could be introduced to encourage water savings and the Institutional and Legal
Framework consolidated and modernised.

305. Some of the measures and actions presently under way or projected are listed below:
Construction of additional dams
Desilting and rehabilitation of existing dams
Reducing waste
Increasing irrigation efficiency
Re-use recycled treated waste water
Upgrading treatment plants for domestic supply
Supplying water for new development projects
Upgrading and extending the distribution network
Setting standards for discharges of industrial effluents
Implement a more efficient pricing mechanism
Increase the adoption of drought tolerant cultivars

TECHNOLOGIES THAT CAN BE ADOPTED 

306. New technologies that can be adopted and existing ones that need to be further
strengthened concern both the supply and demand sides. The most prominent tech-
nologies are listed below:

Increasing Surface Storage Capacity 
To impound more surface runoff water. 

Reduce Loss of Surface Runoff to the sea 
More river off-takes could be made operational.

Desalination 
Conversion of seawater into potable water. This technology is very expensive.

Efficient Pricing 
Review the pricing system to promote water savings through adequate metering.

Recycling Waste Water
Wastewater represents an enormous potential after recycling. The necessary techno
logies for recycling exist. 

Increase Use of Gray Water
Encourage use of gray water for secondary household purposes.  

Increase Irrigation Use Efficiency 
Irrigation use efficiency can be increased by shifting from the low performing
surface and overhead systems to high performance ones like the centre pivot and drip.

Reduce Leakage 
Reliable detection techniques to be introduced and rehabilitation of distribution systems.

Increase Drought Toleration.
Drought tolerant cultivars have to be developed and adopted to reduce water use for
irrigation purposes. 
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EVALUATION MATRIX

307. Attempts at reducing the vulnerability of the water resources sector have mostly
focussed on the supply side. This situation needs to be reviewed in light of current and
futures demands. A broad range of technologies is evaluated to ensure supply and
promote adaptation.  

308. The best technologies to be adopted for adaptation to CC according to the matrix
analysis are water recycling, increasing storage capacity, increasing irrigation use
efficiency and reducing leakages. The two technologies that ranked first will be further
analysed.

BARRIERS TO TECHNOLOGY ADOPTION AND STEPS TO OVERCOME

309. The uncertainty linked to the science of CC and precise CC scenarios to enable
confident evaluation and quantification of impacts remains a major problem. It is thus
very difficult to identify the most appropriate adaptation measures and the related
technologies. The present exercise has been completed according to available scenarios
and their anticipated impacts on the hydrological regime and water resources.
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Development benefits
GDP growth 4 2 3 2 4 3 2 3 2
Wealth creation 4 2 2 1 4 3 2 3 2
Job creation 2 1 1 1 2 3 1 1 1
Social acceptance 4 2 3 1 1 3 2 2 4
Capacity building 2 1 3 1 3 2 1 4 2
Market potential
Capital to finance 1 3 1 3 2 2 3 2 2
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Investment sustainability 4 1 1 3 4 3 3 4 3
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Commercial availability 4 4 3 3 4 3 1 4 2
Climate change/environment protection
Minimal harm on environment 2 2 3 3 4 1 1 2 2
Adaptation potential 4 2 2 1 3 4 4 4 3
Total 37 25 29 25 37 32 26 35 28



Water Recycling

310. The main barriers to adoption of this technology rest in the availability of sufficient
financial resources for setting up the treatment plants, acquiring the latest techniques to
obtain water of good quality for use after recycling and lack of capacity at various levels
to implement this option. Furthermore it is very important to raise public awareness on
the ill effects of wastewater on the environment and hence the benefit of recycling and
using this water. Such a campaign will favour acceptance by the community and
facilitate the enforcement of the necessary regulatory framework for successful
implementation. Special efforts will have to be deployed for an effective control of
discharge of industrial effluents also after appropriate treatment.

Increasing Irrigation Use Efficiency

311. Presently the cost of supply exceeds the charges. Irrigation accounts for 53% of the
water utilized and there exists scope for reducing this amount by shifting from the low
efficiency systems such as wild flooding to more performing systems such as drip. The
shift from the low to the more performing systems has been difficult because of the high
management levels needed and investments. Apart from shifting to more performing
systems, irrigation managers should be trained to monitor water applications according
to the crop's needs and not according to outdated schedules. This will lead to serious
water savings without additional costs.

IMPLEMENTATION PLAN

Water Recycling

312. Water recycling for re-use concerns various sectors of the economy and many
stakeholders including the public at large. A holistic approach should be adopted and the
implementation plan proposed takes into account the 1994 long-term National Sewerage
Master Plan, aimed at raising the present connection rate of 20% of the population to
50% in 2010 and 80% by 2020. The following steps are proposed:

Phase 1 (2 years)
Integrate land use changes in relation to agriculture, infrastructure and settlements, which will
impound on the sewerage and road network and the establishment of treatment plants at
specific sites. The irrigation network needs to be planned according to crops and their water
requirement.

Phase 2 (up to 2010)
Implement the wastewater network in phases to service the inhabited areas. The milestones
could be the objective set by Government, 50% by 2010 and 80% by 2020.

Phase 3 (up to 2020)
Commission all treatment plants and extend the irrigation network in phases to match the
implementation rate of phase 2.
Increasing Surface Storage Capacity

313. Water is a key factor for sustainable economic development. Vast amounts of water are
lost through surface runoff flowing in rivers to the sea during heavy rainfall episodes.
Potential dam sites need to be further investigated and in-depth studies inclusive of costs
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for those most likely to be constructed will have to be carried out. Such studies will
increase resilience of the Republic to cope with adverse impacts of climate change on
water resources. Additional dams will increase the stored water capita, hence
contributing towards raising the standard of living.   

Increase Irrigation Use Efficiency

314. Irrigation technologies adopted include wild flooding, high-pressure rainguns, low-
pressure sprinklers, centre pivot and drip. The most efficient system, drip, services only
slightly more than 6% of irrigated land and the medium efficient systems centre pivot
and low pressure sprinklers about 48%. The remaining 46% of the area is irrigated using
the high-pressure overhead systems or surface irrigation. The replacement of these
systems by drip would be the ideal solution but because of constraints that cannot be met
in the short term, a shift to the more efficient centre pivot or low-pressure sprinklers is
proposed. Concurrently the price of water will need to be reviewed, as the present low
level is a disincentive to growers to raise their irrigation efficiencies. Lack of finance
and capacity of irrigation managers prevented the shift to more efficient systems.
Inadequate planning and lack of public awareness need to be looked into. This will lead
to water saving, thus enabling larger areas to be irrigated.

Phase 1 (Year 1 and 2)

Survey all irrigation projects to determine method, equipment type and age to enable
evaluation of efficiency and potential gains.  Assess the capacity of irrigation managers to
work with the more performing systems. Evaluate financial capacity and devise funding
schemes and incentives. Review operational framework and regulations.

Phase 2 (year 3 to 7)
Remove barriers to implementation identified in phase 1 for shifting from surface irrigation to
a more efficient system.

Phase 3 (year 8 to 12)
As in two above but for replacement of overhead high pressure systems  

CONCLUSIONS

315. Adaptation in the water resources sector will be made through increasing storage and
abstraction, and protecting water resource systems. The best technologies identified in
the assessment are water recycling, increasing storage capacity, increasing irrigation use
efficiency and reducing leakages. The current national policies have favoured the
development of the country without taking into consideration CC scenarios. The
Institutional and Legal Framework need to be consolidated to integrate CC impacts.
Cost recovery remains an important issue to promote efficient consumption, and hence
immediate action needs to be envisaged to avoid clashes between physical development
and water supplies. 
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SECTION 2

MAINTAINANCE
AND ENHANCEMENT

OF NATIONAL
CAPACITIES

111

EDUCATION, TRAINING AND PUBLIC AWARENESS



2.1 - INTRODUCTION

353. Having sufficient resources to maintain climate change activities as an on-going
programme, at the national level, is very challenging and demanding. Least developed
countries and members of Small Island Developing States (SIDS) are adversely affected
since their human resources are meagre, and prone to job changes and shifting in
position, further aggravating the situation.

354. The INC of Mauritius identified informal education and awareness on CC activities as
the critical component to highlight the need and use of technologies for enhancing
adaptation to climate change.  The report addressed basic issues, which may tend to the
promotion of technologies that will increase the adaptive capacity in order to reduce
impacts of climate change.  It also described some priority needs, aimed at strengthening
capacities at national and regional level for participation in the exchange and sharing of
knowledge and experience on climate change related issues.

355. Activities on Education Training and Public Awareness, since the preparation of the
INC, have been deeply analyzed. Climate change has not yet been fully integrated in the
various streams of ETPA programmes. Capacity building was another identified
drawback during past activities. A limited group of scientists received training on very
specific aspects to complete the INC. Further programmes to strengthen national
capacities to keep CC activities on-going and promoting its integration in development
have not been implemented. A serious lack of capacity was felt for completing Phase II
activities. A plan is being proposed to address these issues.

356. Sugar production is the major industrial activity and sugarcane crops cover almost half
of the territory. This activity is strongly rooted in the island because of the proven
resistance of the sugarcane plant to adverse climatic conditions, namely extremes like
droughts and cyclones as well as to the high climatic variability of island states. A rapid
change in both climate and cultivation practices can be socio-economically disastrous.
There is a need to assess this industry as to its environment friendliness and
sustainability. A study has been carried out on the carbon balance in the sugarcane
industry. This will satisfy the needs for accurate data in the preparation of future national
communications. The study also aimed at identifying whether the sugarcane industry
acts as a source or a sink for GHG emissions. 

357. Most emission factors and default values proposed in the Revised 1996 IPCC Guidelines
and adopted by Non Annex I Parties have been developed in the Annex I countries. As
such they are very rarely representative of insular conditions and lead to unreliable GHG
inventories. These factors have to be either amended or new ones derived to suit local
conditions. An attempt has been made to analyze some default factors used in the
preparation of the initial communication and identify those warranting refinements.
Specific proposals for their improvement to meet the country's specific needs will be
prepared.  
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2.2 - EDUCATION, TRAINING AND PUBLIC AWARENESS

INTRODUCTION

358. Formal education is well established and ad-hoc training is another strong feature of the
educational system in the Republic of Mauritius. Special efforts are being made at
different levels to make the whole population aware of CC issues. With a high literacy
rate, public awareness can easily be raised through the use of a wide range of
communication tools including information technology. However, education, training
and public awareness on CC and related issues are still low despite initiatives taken at
different levels following proposals clearly stating the need for aggressive actions in
both the CCAP and the INC. The general objective is to develop an in-depth detailed
strategy for integrating CC education within the formal and non-formal streams, training
of professionals and non-professionals on CC issues and increasing awareness of all
sections of the population. 

359. The objectives aim at:

Making an inventory of current activities on education, training and public aware-
ness on CC; 

Proposing programmes for the enhancement of education, training and public
awareness, and for capacity building to maintain CC activities ongoing;

Creating a database and a network for exchange and sharing of information; and

Establishing networks to enhance linkages at the regional and international levels

EDUCATION

360. Climate Change, as a subject per se, is not included in the curricula of the formal
education system. The CCAP and INC brought forward the necessity for policy changes
to include CC in formal education and public outreach programmes at all levels and
targeted at different groups for effectiveness. In addition to the inclusion of topics
related to CC in the formal curricula, informal education was identified as a means to
reach the largest number of individuals and thus, as the most effective instrument to
shape public opinions and behaviour to CC, its causes and impacts. The areas mentioned
included energy and transportation planning, issues surrounding integrated coastal zone
management such as pollution control and coral reef preservation, education to promote
recycling and composting, and reduction of the waste stream. 

361. The education system in Mauritius is a four-tier one consisting of the pre-primary,
primary, secondary and tertiary levels. It is completely free and compulsory for all
children between the ages of 4 to 11. The literacy rate is 85% for the population more
than 12 years old.
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Primary and Secondary Levels

362. In 2002 there were 433 primary and secondary schools with a student population of 232
119 and 10 809 teachers and 82 schools offering prevocational, vocational and technical
education to 11 416 students (Box 1).

363. The National Centre for Curriculum Research and Development (NCCRD) of the
Ministry of Education and Scientific
Research and the Mauritius Institute of
Education (MIE) are responsible for
curriculum development, and for the
preparation of teaching materials. The
Mauritius Institute of Education (MIE)
is also responsible for the formation of
primary and secondary teachers at
certificate, diploma, graduate and post-
graduate levels and for upgrading them
through refresher programmes. The
teaching staffs of these institutions
have not yet been exposed to CC and
related issues.   

Tertiary Level

364. Tertiary level education in Mauritius is provided by the UoM, the UTM, MIE, the MGI
and various private institutions in collaboration and/or partnership with foreign
universities. Student enrolment in the public institutions in 2002 was 16 764 (Box 2).
Modules on the climate system and the environment are included in various taught and
research programmes but these do not address CC and related issues. Moreover, the
teaching staffs involved in the
tertiary education sector have also
not received formal education on
the subject of CC.  

Distance Learning

365. The programmes offered by the
MCA, with a student enrolment of
1935 in 2002, and other private
institutions, address very specific
subjects but do not integrate CC
within them.
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PROPOSED ACTIONS

366. Policy makers at the Ministry of Education and Scientific Research and the NCCRD
have to be convinced of the importance of CC and its consequences, and of CC topics to
be introduced in school curricula at all levels. Accordingly, the present teaching staff
will have to be educated through refresher courses to enable them to integrate CC and
related issues within the different programmes.

IMPLEMENTATION PLAN

Primary and Secondary Levels

367. It is proposed that implementation takes place in three phases:

Phase 1 - Information phase:
Preparation of an information paper on CC for policy makers 
Holding of a workshop on CC
Educating the policy and decision-makers 

Phase 2 - Curriculum development:
Curriculum development through workshops 
Development of instruction materials 

Phase 3 - Institutional and capacity building:
Setting up of CC laboratories and acquiring publications
Introduction of a module on CC in teacher training programmes
Development of refresher programmes for in-service teachers

Tertiary Level

368. The following strategy is proposed: 

Organization of a National Symposium on CC. 
Inclusion of a compulsory general education module on CC in the curricula.
Development of a certificate programme at undergraduate level (post School Certificate)
for in-service personnel.
Setting up of postgraduate programmes.
Start non-award programmes for adult learners.
Run tailored programmes for in-service higher level/managerial personnel in the public
and private sectors.
Setting up of fully functional training and research laboratories.
Organization of an international conference. 

BARRIERS TO IMPLEMENTATION 

369. Various barriers have limited the proper implementation of the educational programme
proposed in the CCAP and INC. The major ones are lack of capacity and resources to
integrate CC and its related issues within the formal and non-formal educational
curricula, limited training facilities, and the absence of appropriate programmes in the
local institutions. Proposed measures for addressing this problem are given in Box 3. 
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TRAINING

370. Formal training in Mauritius has taken a multi-pronged approach in relation to the
individual sectors and is dispensed by various public and private institutions under the
responsibility of the Industrial and Vocational Training Board (IVTB). Informal training
takes place at multiple levels with the objective of raising individual's and institutional
performance as well as the standard of living of the population through a better
environment. While training objectives can be considered to have been successfully met
for various sectors and subjects, there is still a long way to go for CC and its issues. Very
few people have received formal training on CC issues. The USCSP enabled training of
scientists on how to conduct a GHG inventory, undertake Vulnerability & Adaptation
studies and produce CC scenarios. Another limited number of individuals gained some
knowledge on other sectors during workshops conducted on the formulation of the
CCAP and preparation of the INC. This restricted group of individuals has been
responsible for conducting CC activities up to now.

371. The importance of CC, the implementation of related activities for sustainable
development and the enhancement of capabilities for conducting in-depth studies for the
preparation of future Inventories and National Communications demand for well-
structured training programmes aimed at reaching all segments of the population.

IMPLEMENTATION STRATEGY

372. The strategy that seems best and most effective for reaching the population is to start
"training of trainers programmes". Staff presently teaching at all educational levels and
who have not followed CC modules during their formation should be trained to
incorporate CC within their teaching programmes. This will entail the setting up of fully
functional training and research laboratories to service these teachers. The necessary
materials will need to be produced by either trained scientists or adopted from
international organizations. 

373. The second phase could then involve these trainers for meeting needs of other
professionals, workers and the general public on CC and its issues. The necessary
materials could then be produced and targeted for the respective groups for maximum
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effectiveness. The courses, which will be of short duration, will educate and provide the
targeted groups with up-to-date information and specific technical skills for immediate use
to enable them carry out their activities in an environmentally friendly manner. Training
courses need to be run in all the sectors involved viz. education, energy, transport, waste,
agriculture, forestry, land use, coastal zone management and water resources. 

374. Moreover programmes should address training of sufficient persons to cater for future
GHG inventories as well as studies on sectoral mitigation and adaptation measures.

375. Regional and national workshops and seminars can be organized to further disseminate
training with the objective of reaching the whole population through appropriate
programmes.

BARRIERS TO IMPLEMENTATION OF TRAINING PROGRAMMES

376. No formal training programme on CC and its issues have been established and
implemented to-date. Some training took place within CC activities conducted by the
NCC for the country to meet its obligations under the Convention. Commendable efforts
are needed to redress the situation. The prominent barrier that has to be waived is the
unavailability of resource persons to service the proposed training of trainers at the
different levels.  Funding and other constraints such as lack of materials and incentives
add on to it.

RESEARCH

377. Research on the effects of CC on our agriculture, tourism and other vulnerable sectors
need to be carried out in Mauritius itself. Government and international funding will be
required.  Research institutions, businesses and NGOs need to be motivated to carry out
research in the assessment and measurement of mitigation and adaptation technologies

ACTION PROPOSED

378. The Mauritius Research Council (MRC) has various schemes to support research.  It is
proposed that the MRC constitutes a panel of experts to decide on the scope of research
that needs to be done on assessment/measurement, vulnerability, mitigation and
adaptation technologies and to call for research proposals from individuals and
institutions involved in research.

PUBLIC AWARENESS

Current level of public awareness

379. Environmental awareness of the public has increased as a result of programmes run by
the MoE. However, no particular emphasis has been laid on CC issues. A few campaigns
have been organized under the aegis of the NCC and the need exists to work out and
implement a comprehensive national public awareness campaign on CC. With a high
literacy rate and the numerous possible means, it should not be difficult to conduct
successful appropriate awareness programmes.
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ACTIONS PROPOSED

380. The main objective of the awareness campaign is to sensitise the public about CC, its
implications and the responsible actions that can be taken by each and every one. The
proposed strategy is:

Encourage policy makers to include CC issues in decision making;
Enhance public awareness and understanding of the science of CC, its causes, link
with greenhouse gases emissions, and its potential impacts on current and future
generations;
Promote action and participation to support policy measures in mitigation and adap-
tation; and
Maintain a high profile of CC on the sustainable development agenda.

381. It is proposed to achieve public awareness by means of:

Audio-visual materials for media (TV, radio, press);
Signboards;
Pamphlets for wide distribution;
Posters for educated and non-literate public;
Kits for use in community centres, councils, municipalities, industries, business and
commercial buildings, schools, motor vehicles users, for raising energy efficiency;
and
Public talks, seminars and workshops.

IMPLEMENTATION

382. The public awareness programme may be run in three phases: 

Phase 1 - General public awareness campaign (Box 4)
The objective is to develop and implement programmes on CC and its implications for the
general public.

Phase 2 - Enhancing stakeholder consciousness campaigns   
The objective is to enhance stakeholder consciousness to encourage group behavioural
changes leading to management of CC with emphasis on adaptation and mitigation measures.  
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It may include the organisation of briefing meetings, workshops and conferences by the
scientific community for other scientists, government and industry delegates and community
representatives. The targeted groups, themes and methods proposed for maximum
effectiveness are: 
Target Groups; 

The media; 
Government authorities;
Agricultural organizations; 
Businesses;
Energy sector; 
Transportation sector;
Tourism sector; 
Fishing community; 
Consumer groups; and
Village/district councils and municipalities.

Themes; 
Efficient use of energy in the industrial sector;
Use of energy efficient lighting;
Fuel efficient driving practices;
Improved energy management practices; 
Energy efficient building practices;
Role of vegetation; 
Composting and recycling processes;
Save energy practices at home; and
Renewable energy sources.

Dissemination Methods; 
Radio; 
Television;
Press; 
User-friendly website; 
Publications;
Posters;
Slide and video shows; and 
Talks, seminars and workshops.

Phase 3:  Promotion of climate friendly activities at the national level (Box 5)
This will involve the organization of activities at the national level and the production and
dissemination of information.
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BARRIERS TO IMPLEMENTATION

383. It is difficult to overcome the inertia in people and to change their behaviour. The perception
is that industries are responsible for CC and it is not an individual's concern. The complexity
linked with CC, its causes and effects, makes it difficult to take appropriate actions. The
benefits from climate-friendly behaviours are not easily discernible. 

384. There is no appropriate institutional framework to support development of awareness
materials. The preparation of audio-visual material, posters and awareness kits requires
trained personnel and dedicated teams.  

DEVELOPMENT OF LINKAGES WITH REGIONAL AND INTERNATIONAL
NETWORKS

385. The Republic of Mauritius is a member of a number of regional groupings (COMESA,
SADC, IOC, NEPAD) and subscribes to the objectives of these groups to promote
partnerships in various sectors of the economy.  CC is a major concern to many of these
countries and in line with various international conventions and agreements. The
institutions dealing with environmental matters have intensified efforts to abate the
negative impacts.  Mauritius is also represented in international organizations such as
the UNFCCC, UNEP and GEF that deal with CC and maintains friendly relations with
countries, which are leaders in CC activities such as Great Britain, Canada, USA and
Australia.  It is therefore of prime importance that Mauritius capitalizes on the
knowledge existing in this area, in the region and in the leading countries. Linkages need
to be developed with appropriate institutions engaged in CC activities and memoranda
of understanding or bilateral arrangements agreed upon for sharing of knowledge and
development of systems for exchange of information and resources. This will provide
the necessary framework to ensure sustainable collaboration. 

CONCLUSIONS

386. Education and Training on CC have not yet been fully addressed up to now while public
awareness is still low. CC education needs to be introduced at all levels of the education
system through the development of an information phase, curriculum development and
capacity building. Training needs to be extended to a wider group of individuals to
promote adaptation and mitigation to climate change, of economic sectors that are
climate-dependent. Public awareness can be easily addressed as a result of the high
literacy rate of the population. There exists an urgent need to develop and establish
regional and international networks for the sharing and exchange of knowledge and
information on CC. A proposal, for the creation of a National Climate Change Centre, is
being made to promote activities related to CC. 
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2.3 - GHG BALANCE OF THE SUGAR INDUSTRY

INTRODUCTION

395. The Mauritian sugarcane industry, being one of the most important and occupying about
40% of the land area, needs to be appraised with respect to GHG emissions. The main
product from the sugar industry is raw sugar of which about 90% is exported.
Additionally, all the energy used in the processing comes from bagasse, the fibre that
remains after extraction of the sugar from the cane stalks. Part of the process energy is
needed in the form of electricity and all sugar mills are equipped with an electricity
generation plant. Bagasse that is in excess of processing requirement is presently being
used to produce electricity that is sold to the national grid. Thus, for the year 2001,
electricity generated from bagasse amounted to 477.62 GWh of which 296.47 GWh
were sold to the national provider. This electricity accounted for 15.5% of the country's
consumption of 1 910.82 GWh. 

396. In the sugar production process, greenhouse gas (GHG) emission is expected to accrue
from the burning of fuel for mechanized agronomic practices, transport of inputs and
outputs, from the compounding of fertilizer, from pre-harvest burning of trash to
facilitate harvest and from burning of bagasse for sugar processing. The study was
conducted to assess the GHG balance of the sugar industry and to identify possible
means of improving this balance to further displace the use of fossil fuels for electricity
production in view of limiting GHG emissions.

METHODS

397. The study was undertaken for the island average yield of 79 t/ha for the year 2001, a
year representative of the normal industry's commercial yield. The cultivated area was
76 480 ha of which 5 784 ha (7.56%) were replanted and 73 302 ha were harvested. Half
of the fertilizer (17:8:25 at 800 kg/ha) and herbicide applications were mechanized
while only 14.6% of the area was harvested mechanically. About 24% of the industry
was irrigated by different systems and pre-harvest burning was practiced over about
25% of the area. Trash blanketing was adopted on 33% of the area and trash was lined in
alternate inter-rows on the remaining area. 

398. Record keeping, both agronomic and financial, is not standardized across production
units and in several cases data necessary for GHG balance computation cannot be
calculated with accuracy. Detailed fuel requirement per agronomic practice and steam
allocation in the mill was available for one production unit which integrates sugarcane
growing and sugar processing together with electricity production for export to the
national grid. The latter was adopted for the study and all results were brought to a per
hectare basis. The production unit covered an area of 6 419 ha of which 8.62% was
replanted. Fertilizer and herbicide applications were fully mechanized and 56% of area
was harvested mechanically. 60% of the area was irrigated by electrically driven
systems. Pre-harvest burning was practiced on 35% of the area and trash blanketing was
totally adopted. About 38% of the energy from bagasse was used for sugar processing
and the balance used to produce electricity that was sold to the national grid.

399. The carbon dioxide (CO2) and nitrogen (N) stored in the crop biomass were computed
from the average fresh cane yield and the relative proportion of leaf, root and stubble
(Van Dillewijn, 1952; MSIRI, unpublished). CO2 and other GHGs emitted from the
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production system were calculated using available emission factors (IPCC, 1996). The
CO2, N2O and CH4 were pooled into CO2-equivalent assuming that the radiative forcing
of N2O and CH4 was 206 and 21 times that of CO2 respectively (Narang et al., 1999).

RESULTS

CO2 and N capture

The crop
400. Cane yield on a fresh mass (FM) basis is the most widely available data from the

cropping system but GHG emission factors are available on a dry mass basis. The % of
dry matter, obtained from drying of finely prepared samples in a ventilated oven at 80oC
over 48h was used to calculate cane yield on a dry mass (DM) basis. The biomass
sequestered in the leaf, stubble and root parts were computed from the dry matter
partitioning ratio to the different plant parts. The fresh mass of the different parts was
obtained from the percentage of dry matter determined under experimental conditions
(Table 2.3.1a). Nitrogen content of the different plant parts was obtained from various
sources and ranged from 0.17% in cane to 0.75% in leaves on a dry mass basis. 

Table 2.3.1a - CO2 and N fixed per tonne of fresh cane

*1 - Source: Van Dillewijn, 1952 & MSIRI, Unpublished *2 - Assuming C % dry matter = 45

401. On a fresh mass basis, 64% of the total biomass is harvested (Figure 2.3.1a). Out of the
cane portion (Figure 2.3.1b), 11% is recovered in the form of sugar and 29% forms the
bagasse (15% dry matter + 14% water) used to produce the process energy. The
remaining water, 51% of the cane mass, is extracted in the cane juice. During sugar
manufacture, this water is evaporated, then after condensation is sent to the boiler to
contribute to the production of steam for power generation. Molasses, scum and other
losses make up the remaining 9%. 
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Cane 59.3 28.82 1000.0 288.20 475.53 0.17 0.490
Leaf 23.5 35.43 322.4 114.21 188.45 0.75 0.857
Stubble 4.5 31.20 70.1 21.87 36.09 0.43 0.094
Roots 12.7 32.69 188.8 61.72 101.84 0.43 0.265
TOTAL 100.0 1581.3 486.00 801.91 1.706
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402. The net reaction for the production of dry matter is as follows:

6 CO2 +   12 H2O C6H12O6 +   6O2 + 6 H2O

Then, the basic hexose molecules would polymerize into cellulose ((C6H10O5)n), the main
constituent of plant tissue, lignin (C49H52O14), sucrose (C12H22O11) and other substances
(Paturau, 1982). The carbon fraction in the main carbohydrate polymers would thus be 0.444
for cellulose, 0.681 for lignin and 0.421 for sucrose. Since the proportion of the different
polymers in the different plant parts was not available, and varied with varieties and growth
season, the carbon fraction of dry matter adopted was 0.45. This value is in-line with values
adopted by the IPCC for biomass from other crops (IPCC, 1996). 

403. For every tonne of cane (FM), 802 kg of CO2 and 1.71 kg of N were fixed (Table 2.3.1a).
By extrapolation, 63.32 t of CO2 and 134.7 kg of N were fixed for the industry average
cane yield (FM) of 79.0 t/ha. Assuming that the dry matter partitioning ratios between
the different plant parts do not change with yield potential, the CO2 and N capture would
range from 46.0 t/ha to 107.2 t/ha for CO2 and from 0.097 t/ha to 0.226 t/ha for N as the
cane yield (FM) increases from 60t/ha to 140 t/ha, the achievable yield range for the
local industry (Table 2.3.1b).

Table 2.3.1 b - Achievable GHG capture under different possible yield scenarios
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60 17.29 6.85 3.70 27.85 45.95 0.097
70 20.17 7.99 4.32 32.49 53.61 0.113
80 23.06 9.14 6.69 38.88 64.15 0.136
90 25.94 10.28 5.56 41.77 68.92 0.145

100 28.82 11.42 6.17 46.41 76.58 0.161
110 31.70 12.56 6.79 51.05 84.24 0.177
120 34.58 13.71 7.41 55.70 91.90 0.193
130 37.47 14.85 8.02 60.34 99.56 0.210
140 40.35 15.99 8.64 64.98 107.21 0.226
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Note: FM = fresh mass, DM = dry mass *3 Cane : stubble ratio, DM = 13.18 *5 N % Cane DM = 0.17
*1 Dry matter % cane  = 28.82 *3 Cane : root ratio, DM = 4.67 N % Leaf DM = 0.75
*2 Cane : leaf ratio, DM = 2.52 *4 - C % biomass, DM = 45 N % Root DM = 0.43



The soil

404. GHG dynamics in the soil system varies according to the soil cover and is thus
dependent on the harvest and trash management practices adopted (Weier, 1996). Computation
of the area under mulch and where the soil is bare showed that out of about 73 000 ha, only
some 38 000 ha were under mulch (Table 2.3.2a). 

Table 2.3.2 a - Trash management in land under sugarcane

Area*1 (ha) Mulch (ha) Bare (ha)
Green-harvest and trash lined in 43000 21500 21500
alternate interrow

Green-harvest and trash blanketed 12000 12000 0
Burnt and trash lined every three interrows 12400 3100 9300
Burnt and trash blanketed 5600 1400 4200
Sub-total - Green harvested 55000
Sub-total - Preharvest burnt 18000
TOTAL 73000 38000 35000

*1 - Source: S Seeruttun, Pers. Comm.
*2 - Assuming that trash takes one year for complete decomposition under green-harvested crop & that trash remaining after
pre-harvest burning would decompose in about 3 months

405. Weier (1996) reported that CO2 and N2O are emitted while CH4 is stored in the soil
(Table 2.3.2b). Reported N2O emissions ranging from 32.2 to 53.6 g N2O-N/ha/d
corroborated well with observations made in Mauritius, i.e., up to 54.79 g N2O-N/ha/d
(Ng Kee Kwong et al., 1999). Emissions from the former study were adopted because
N2O and CH4 measurements were concurrently made. GHG emitted or captured during
sugarcane production was assumed to be the difference between that of the fertilized and
the unfertilized plots since fertilizer is applied in all sugarcane fields. Data pertaining to
the higher level of irrigation was adopted as N losses were reported to be higher under
waterlogged conditions (Ng Kee Kwong et al., 1999).   

Table 2.3.2 b - Soil GHG dynamics under two fertiliser application regimes  

Control*1 Fertilised*2 Net
CO2 emission (kg CO2-C/ha/9.5d)

Trash cover 290 253 -37
Bare soil 182 144 -38

N2O emission (kgN2O-N/ha/4.25d)
Trash cover 140 192 52
Bare soil 120 241 121

CH4 consumption (kg CH4-C/ha/9.5d)
Trash cover 6.9 19.1 12.2
Bare soil 4.0 12.9 8.9

Source : Weier (1996)
*1 - Unfertilised
*2 - Application of KNO3 at the rate of 160 kg N/ha
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406. For the combination of trash management options prevailing across the industry, GHG
capture in the soil amounted to 14.47 t CO2-e/ha of which CO2 made up 5.28 t/ha (Table
2.3.2c). Some overestimation is inherent in this value as observations made over short
time intervals (5 to 10 days) following fertilizer application have been extrapolated to
the whole crop season. These results do indicate that the soil is a sink for GHGs as has
been observed in Mauritius where increases in soil organic matter content, from 3.1% at
planting to 4.1% in the 6th ratoon crop were reported (MSIRI, 2003). But, increases of
this magnitude are not observed over the long-term due to losses incurred during land
preparation at replanting, decrease in soil organic matter content from 4.6% to 3.1%
were reported to be associated with heavy derocking and extensive soil preparation at
replanting (MSIRI, 2003). Additionally, part of the organic matter, usually concentrated
in the top 5 to 10 cm of the soil profile, is also lost through soil erosion. These data,
while being indicative of the soil component acting as a sink, did not allow the accurate
computation of GHG capture and was thus not included in the balance. 

Table 2.3.2 c - GHG dynamics within the soil system

Mulched Bare Total
Area (%) 52.1 47.9
CO2 capture*1 (kg CO2-C/ha/yr) 1421.6 1460.0
N2O emission*1 (kg N2O-N/ha/yr) 4.2 9.8
CH4 consumption*1 (kg CH4-C/ha/yr) 468.7 341.9
CO2 capture (per ha contribution) (kg) 2713.3 2566.7 5280.0
N2O emission (per ha contribution) (kg) 3.5 7.4 10.8
CH4 consumption (per ha contribution) (kg) 325.3 218.6 543.9
CO2-e capture (per ha contribution) (kg) 8834.6 5633.9 14468.5

*1 - Based on data derived in Table 2 above

GHG Emissions

Field operations and transport

Table 2.3.3 a - Fuel consumed for agronomic practices,
and for the transport of inputs and sugar

Diesel consumed (l/ha)
Operation % Area*1 per operation Island average
Planting 7.56 467.64 35.37
Transport of fertiliser 100.00 3.86 3.86
Fertilizer application 50.00 18.00 9.00
Mechanical harvest and transport 14.59 112.21 16.37
Manual harvest and transport*2 85.41 63.50 54.23
Transport of inputs for processing*3 0.23 0.23
Transport of sugar*3 16.60 16.60
TOTAL 135.67

*1 - Total area under cane = 76480 ha & Area harvested = 73 302 ha
*2 - Assuming average distance from field to mill = 22 km
*3 - Assuming average distance from mill to port = 52 km
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407. The amount of diesel used for agronomic practices and for the transport of inputs and
outputs amounted to 135.7 l/ha for the production system under study (Table 2.3.3a). 

408. Based on the emission factors for diesel consumption in heavy-duty vehicles (IPCC,
1996), the GHG emissions per ha amounted to 329.7 kg CO2-e/ha (Table 2.3.3b). 

Table 2.3.3 b - GHG emission from agronomic practices,
and from the transport of inputs and sugar (135.67 l of diesel)

Emission factor*1 GHG emission
(g/l) (kg/ha)

CO2 2413.4 327.44
N2O 0.0682 0.0093
CO 10.67 1.4476
NMVOC 3.586 0.4865
CH4 0.132 0.0179
NOx 22.66 3.0744
CO2-equivalent 329.72

*1 - Source: IPCC, 1996

Irrigation
409. For the year 2001, only about 24% of the cane area was irrigated using systems powered

by electricity bought from the grid and the amount of electricity consumed was 1292.4
kWh/ha (Table 2.3.4a). 

Table 2.3.4 a - Energy consumption for irrigation at island level

Area*1 Energy use Island average
energy use

(ha) (%) (kWh/ha/y) (kWh/ha/y)
Drip system 1557 2.04 2772 56.43
Centre pivot system 4348 5.69 4397 249.97
Dragline system 3274 4.28 6094 260.88
Boom system 7274 9.51 6094 579.60
Surface system 1826 2.39 6094 145.50
Total 18279 23.90 1292.38

*1 - Source: Jhoty et al, 2001. Areas are for 2000, the most-recently available data

410. Electricity is produced from coal (52.89%), heavy oil (24.79%), bagasse (18.04%) and
hydropower (4.25%) (CEB, 2002). From the emission factors for the different fuels 
(S. Thannoo, Pers. Comm.), the GHG emission from irrigation amounted to 1285.1 kg
CO2-e/ha (Table 2.3.4b).
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Table 2.3.4 b - GHG emission from irrigation at island level

Fuel mix Emission factor
(%) (kg CO2-e/kWh) (kg CO2-e/ha)

Heavy oil 52.89 0.680 464.81
Coal 24.79 1.620 519.02
Bagasse 18.07 1.29 301.26
Hydro 4.25 0 0.00
Total 0.994 1285.08

Fertilizer manufacture
411. Fertilizer is compounded from imported intermediate compounds. For this study, it was

assumed that the complex fertilizer applied was 17:8:25 (N:P:K ratio) at the rate of 800
kg/ha, i.e., applying N at the rate of 1.4 kg per expected t of cane and an expected yield
of 100 t/ha. The energy consumption per t of fertilizer made amounted to 56 kg of coal,
2L of fuel oil and 195 kWh of electricity from the national grid (H Lai, Pers. Comm.).
The GHG emitted during the manufacture of one t of 17:8:25 amounted to 342.1 kg
CO2-e (Table 2.3.5). Thus, the GHG emission was 273.7 kg CO2-e/ha.

Table 2.3.5 - GHG emissions per tonne of fertiliser manufactured

Consumption Emission Factor GHG emission
per t fertiliser (kg CO2-e/unit) (kg CO2-e/t fertilizer)

Coal 56 kg 2.531 141.75
Fuel oil 2l 3.238 6.48
Electricity 195 kWh 0.994 193.90
TOTAL 342.13

Crop canopy 
412. Nitrous Oxide emission reported by Paul et al. (2002) ranged between 0.015 to 0.664 kg

NO-N/ha/year. Assuming the highest emission, the NO emission from the soil amounted
to 1.42 kg NO/ha. Ammonia was also reported to be lost through the leaves and the
amount reported ranged from 0.2 to 1 kg N/ha/year (MSIRI, 2003). Assuming the worst
scenario of 1 kg N/ha and assuming that 10% would combine with hydroxyl group to
form NOx (Byrnes, 1990), the emission would amount to 0.214 kg NOx/ha.

Pre-harvest burning
413. Greenhouse gas emission from pre-harvest burning amounted to 12.247 t CO2-e/ha

(Table 2.3.6). However, since pre-harvest burning is practiced on only 25% of the cane
area, the emission amounted to 3.062 t CO2-e/ha and the amount of leaf biomass that
remains in the field amounted to 7.25 t/ha which is equivalent to 12.08 t CO2-e/ha. 
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Table 2.3.6 - GHG emission from pre-harvest burning
of one hectare under sugarcane

Unit Amount
Leaf dry mass (t/ha) 9.02
N% leaf, dry mass (%) 0.75
C % leaf, dry mass 45.00
N:C ratio 0.02
Dry matter loss on burning*1 (%) 78.5
N loss on burning*1 (%) 63.9
CO2 emission (t/ha) 11.681
CH4 emission*2 (t/ha) 0.021
CO emission*2 (t/ha) 0.446
N2O emission*2 (t/ha) 0.001
NOx emission*2 (t/ha) 0.021
CO2-e emission (t/ha) 12.247

*1 - Based on Ball-Coelho et al., 1993
*2 - Based on IPCC, 1996

Bagasse 
414. Of the total dry matter in bagasse, about 53% is used to produce steam that is used to

drive the mills (about 10%) and for the production of electricity used in sugar
processing, 43% is used to produce electricity that is sold to the national grid and the
remaining 4% (unburnt and in filter mud) will be left to decompose by microbial action
(Figure 2.3.2). 

415. The amount of GHG emitted amounted to 10.78 t CO2-e/ha for processing. The amount
of GHG trapped in the part of bagasse that is disposed of in the filter mud and that is not
burnt amounted to 0.855 t CO2-e/ha, and the amount trapped in excess bagasse
amounted to 8.775 t CO2-e/ha (Table 2.3.7).
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Table 2.3.7 - GHG emissions from bagasse

Filter Unburnt Processing Electricity 
mud sales

Bagasse allocation (%) 2.23 1.96 52.83 42.99
(t) 0.26542 0.23248 6.28075 5.11076

GHG emission
CO2 (t/ha) 0.43794 0.38359 10.36324 8.43275
CO (t/ha) 0.01672 0.01465 0.39569 0.32198
CH4 (t/ha) 0.00080 0.00070 0.01884 0.01533
N2O (t/ha) 0.00001 0.00000 0.00012 0.00010
NOx (t/ha) 0.00018 0.00016 0.00505 0.00411
CO2e (t/ha) 0.456 0.399 10.784 8.775

Assuming bagasse % cane = 28.9
& dry matter % bagasse = 52.1

Field residues & local sugar consumption
416. Apart from the cane stalk that was harvested and the part of field trash that was burnt

prior to harvest, the remaining plant residues (leaf, root and stubbles) were left in the
field and allowed to undergo decomposition by microbial action. The rate of
decomposition may vary from a few months to a few years depending on the plant part,
and the prevailing temperature and moisture regimes. GHG that would be emitted from
these residues amounted to 22.97 CO2-e/ha (Table 2.3.8a).

417. The local sugar consumption amounted to 40 000 t resulting in the amount of GHG
emitted being 0.9 t CO2/ha

GHG Balance 

418. For the present production system and yield attained, the total amount of CO2
sequestered amounted to 63.32 t/ha and the total GHG emission related to field and
milling operations amounted to 42.07 t CO2-e/ha of which CO2 accounted for 39.79 t/ha
(Table 2.3.8a). 

419. The balance in favour of the sugarcane system was 21.25 t CO2-e/ha after accounting
for non-CO2 GHG emission of: 

540.0 kg/ha of CO,
25.66 kg/ha of CH4,
0.29 kg/ha of N2O, 
13.96 kg/ha of NOx and 
0.49 kg NMVOC. 

420. At island level, GHG sequestration amounted to 1557.49 kt CO2-e per annum.
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Table 2.3.8a - GHG balance for a island average cane yield of 79 t/ha

421. It is to be noted that, unlike the other commercial sugar crop, sugar beet, where some
329.12 kg of CO2 of fossil origin is emitted for the processing of every tonne of sugar
(Rondeau, 2002), the sugarcane crop contains bagasse in amount that covers the total
energy requirement for sugar processing. Had this amount of energy, about 336 kg
steam/t cane (FM) and 31.3 kWh/t cane (FM), been acquired from the national provider,
the processing would have released some 3.4 t CO2-e from heavy oil or 8.1 t CO2-e
from coal for the processing of cane accruing from one ha of land. At island level, use of
bagasse as the source of sugar process energy avoided the emission of some 249.2 kt
CO2-e from heavy oil or 593.7 kt CO2-e from coal. 

Fate of GHG surplus from the sugar industry

422. The balance from the sugarcane industry is composed of bagasse that is in excess of that
used for sugar process energy requirements, molasses that remains after sugar
manufacture and the sugar that is not consumed locally (Table 2.3.8b). GHG sequestered
in the surplus amounted to 23.36 t CO2-e/ha or 1712.24 kt CO2-e/ha.
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423. It is to be noted that the amount of CO2 sequestered in the crop (63.32 t/ha) was slightly
higher than the cumulative amount that was emitted from plant origin and the surplus
(62.99 t/ha). The discrepancy arose probably from inaccuracies in the carbon content of
biomass and the related emission factors. The fraction of carbon in dry biomass and
sugar adopted in the study was 0.45 and 0.42 respectively. That of lignin would be 0.68.
However, due to unavailability of accurate data on the percentage of lignin in the
different plant parts, this aspect was not considered. 

424. Rather than allowing the bagasse in excess of sugar processing requirements to
decompose naturally, the latter is used to produce electricity that is be used for domestic
and industrial (other than sugar) purposes. The 51.7 kWh/t cane (FM), i.e., 4086
kWh/ha, allowed the displacement of some 2.8 t CO2-e from heavy oil or 6.6 t CO2-e
from coal. At island level use of excess bagasse for the production of electricity
prevented some 205.2 kt CO2-e being emitted from heavy oil or 483.79 kt CO2-e from
coal. The amount of electricity produced providing for 15.5% of the country's energy
requirement for use in the domestic and industrial (other than sugar) sectors. 

425. The amount of sugar exported (94% of total production) corresponded to the
sequestration of some 12.75 t CO2-e/ha or 934.84 kt CO2-e for the industry (Table
2.3.8b). The molasses produced is used as substrate in the bio-ethanol industry and thus
constituted a surplus from the sugarcane system. The 2.4 t/ha of molasses produced from
cane harvested from one ha of land corresponded to some 1.83 t CO2-e or 134 kt CO2-e
(Table 2.3.8b) for the country.

Options for improvement of the GHG balance

Utilization of trash
426. The trash could be used for the production of energy. Considering that 50% of the trash
can be removed without detrimental effects to the cropping system, 4.5 t of dry matter could
be used for energy generation. Handling and transport of trash would be higher due to low
density of the trash while preparation of the material for combustion in conventional bagasse
burning furnace would increase costs. But, under the present operating conditions of 1.69 kg
of bagasse (DM)/kWh and assuming the energy conversion efficiency would be similar to that
of bagasse, 2 667 kWh/ha would be produced. The production of this amount of energy would
allow the displacement of 1.8 t CO2-e from heavy oil or 4.3 t CO2-e from coal (Table 2.3.9).
The corresponding value at island level would be 131.94 kt CO2-e in the case of heavy oil or
315.20 kt CO2-e in the case of coal. 
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Yield improvement
427. The above study is based on the present normal yield of 79 t cane/ha, any yield gain

obtained from improved management and more performing ecotypes would lead to
additional capture of GHG-forming elements. Transport of the additional inputs and
output, and processing would be accompanied by a marginal increase in the GHG
emissions from fossil origin but the additional dry matter produced would lead to
substantial improvement in the GHG balance. 

Steam economy for processing
428. Of the total steam produced, 54.4% was used for processing giving a steam consumption

of 341 kg/t cane. Reduction of this rate to some 325 kg/t cane (FM) and using the steam
conversion rate of 7.06 kg steam/kWh, an additional 235 kWh/ha would be produced. If
the steam to bagasse ratio of the mill were increased from 2.14 to 2.45 through a more
efficient boiler, an additional 1111 kWh/ha would be produced. Reduction in steam loss,
adoption of electrically-driven mill tandems, adoption of high fibre varieties, waste heat
recovery, recovery of fly-ash for re-use as fuel in the furnace and elimination of non-
biomass extraneous matter prior to milling would further increase the steam and surplus
electricity generated per tonne cane. 

Upgrading of energy generation equipment
429. The steam production and electricity generation plants installed on sugar mills are of

different capacities and efficiencies (Table 2.3.10). The amount of electricity sold to the
grid ranged from 32.3 kWh/t cane (fresh mass) to 58.9 kWh/t cane for boilers operating
with bagasse only. In the facilities that have been improved recently to accept coal as
well, the maximum value reached was 111.5 kWh/t cane. It is to be noted that four mills
crushing about 15% of the crop did not produce any excess electricity. 

430. A complete upgrading of the boiler-generator station (40% live steam at 20 bars - 340oC
and the remaining at 31 bars - 420oC) to one with the latest technology, i.e., live steam
produced at 82 bars and 525oC with a condensing-extraction type turbo-alternator, would
raise the exportable energy production from 51.7 kWh/t cane (FM) to 111.5 kW/t cane
(FM), i.e., an additional 4718 kWh/ha, over and above the steam and electricity used for
sugar processing. The GHG emission thus avoided would range from 3.2 t CO2-e with
heavy oil to 7.6 t CO2-e with coal. Should all the bagasse from the industry be burnt in
such a facility, 349 GWh (18% of the country's need) would be produced together with
the displacement of 235 kt CO2-e with heavy oil to 557 kt CO2-e with coal. Such an
installation is however costly. The most modern facility with an installed capacity of 71.2
MWh, costed some MUR 2.4 billion (US$ 85m) in 2000 (Robert, 2003). 

Novel technology
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431. Harnessing of still more energy is foreseeable in the medium term pending the
applicability of the Biomass Integrated Gasification - Combined Cycle (BIG-CC)
technology being developed with funds from the Intergovernmental Panel on Climate
Change through the Global Environment Facility (Elliot and Booth, 1992,1995). The net
calorific value of bagasse at 47.9% moisture and 1.22% sucrose amounts to 7809 kJ/kg,
i.e., 627 kWh/t cane (FM) with a bagasse content of 28.9%. Assuming that with the new
BIG technology, 40% of the energy can be harnessed, the achievable amount of energy
production would reach 250 kWh/t cane (FM), i.e., 19 750 kWh/ha. If 30 kWh are used
for sugar processing, the excess energy would prevent emissions of 11.8 t CO2-e from
heavy oil, or 28.2 t CO2-e from coal. At island level this will represent 865 kt CO2-e
with heavy oil, or 2067 kt CO2-e with coal. 

CONCLUSIONS

432. The Mauritian sugarcane industry extends across a range of agro-climatic conditions,
and management practices yield potential and biomass partitioning ratios are expected to
vary. The study was based on a single production unit (8.4% of the sugar industry)
because detailed and reliable data was available from this unit only. Adoption of a
uniform data recording system would enhance the accuracy of the GHG balance. 

433. Emission factors adopted throughout the study were mainly the default data available
from the IPCC (IPCC, 1996). A few of the factors, e.g., those relating to soil system and
biomass partitioning were derived from data pertaining to experimentation made in
foreign sugar industries. The percentage of bagasse burnt was assumed to be 98% even
if only approximate data is available locally. Adoption of emission factors derived
locally would further enhance the accuracy of the balance.        

434. Under the present production and marketing system, the sugarcane sector is already
positive by the amount of GHG stored in the exported sugar, molasses used for bio-
ethanol and bagasse used for electricity generation. The heavy energy requirements for
sugar processing come solely from its own bagasse and as such it does not contribute to
global warming. The sugarcane industry is thus environment-friendly, sustainable and
self-reliant in terms of energy needs.

435. Energy production and consumption is still somewhat wasteful at the factory level due
to facilities with sub-optimal efficiencies. Present conversion efficiency with the latest
technologies confirms that upgrading of steam and electricity generation facilities would
significantly raise production of energy and further displace the use of fossil fuels. The
sugarcane industry will thus play an important role in providing a significant amount of
clean electricity, reducing GHG emissions and reducing the country' s reliance on energy
of fossil origin.

436. The GHG not emitted through the displacement of fossil fuel use could be traded on the
carbon market and used to finance and service the heavy investments needed. As the
enterprise would be both economically as well as environmentally viable, it would prove
attractive to funding agencies.    
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2.4 - REVIEW OF EMISSION FACTORS

457. During the preparation of the Initial National Communication, all default values and
Emission Factors were adopted from the Revised 1996 IPCC Guidelines for
preparation of GHG Inventories. This has probably resulted in inaccurate or over-
estimations of GHG emissions in the inventory. A review of the factors adopted has
been undertaken and the preliminary assessment indicates that there is a need for in-
depth investigations to be made. The worksheets, methods and assumptions used in
calculating the emission and the Emission Factor Data Base have been scrutinized to
identify sources of uncertainties. There is a need to develop local emission factors for
some processes and sectors to upgrade the next Inventory during submission of the
Second National Communication. Data collection has also been strengthened since the
preparation of the first Inventory with the objective of refining or deriving local
emission factors if possible.  However it is difficult at this stage to make definite
proposals. These can only be elaborated after taking stock of national capacities,
evaluating the financial and technological resources needed and obtaining the
commitments of capable research and other Institutions. Moreover there are data gaps
and a lack of basic information used in the compilation of the emission factors. Support
from scientists and international organizations will also have to be secured. Meanwhile
a list of the areas of concern has been drawn up for further evaluation. Concrete
proposals will be drafted only in cases where it is certain that the emission factors can
be accurately developed.     

Energy

458. In the energy sector, solid biomass (wood) data have been used for the sugar cane by-
product bagasse, which is burnt for steam production, then converted to electricity. The
fraction of carbon in bagasse has to be determined as well as the fraction
oxidized/unoxidized according to the different existing technologies.  Non-CO2
emissions from combustion of the bagasse have to be exactly quantified following
research on the Carbon to Nitrogen ratio.

Transport

459. Emissions have been calculated from the amount of consumed gasoline and diesel
without taking into consideration the fleet distribution and engine types. This will have
to be reviewed and emission factors more apt to represent the local context will have to
be developed.

Industrial processes

460. The emission factor used for N2O emission from nitric acid production is the upper limit
from USA. This factor depends on the adopted technology in the production process and
the pollution reduction capacity of the manufacturing plants. Emission factors specific
to the Republic could be developed.

461. NMVOCs are emitted during the production of food and drinks. Default factors adopted
are those for Europe. Just for sugar, Europe's production is from the sugar beet while
Mauritius uses sugar cane. The appropriate emission factor has to be worked out for the

140

MAINTAINANCE AND ENHANCEMENT OF NATIONAL CAPACITIES



sugar cane industry as well as for the production of cane spirit instead of adopting the
one for unspecified spirits. 

Agriculture

462. Even if CO2 emissions from field burning of sugar cane prior to harvest are considered
as neutral, the non-CO2 emissions are net ones. No emission factor exists and one has to
be developed. Work will entail determination of the living/dead fraction burnt, the dry
matter fraction and content, amount of carbon oxidized and Carbon to Nitrogen ratio for
deriving the emission factor. The possible release of N2O and NOx from soils during
burning have to be investigated as well as the effect on soil carbon content.

Land Use Change and Forestry

463. With regard to the Land Use Change and Forestry sector the rate of biomass
accumulation for the main tree types and the carbon fraction of dry matter will have to
be taken in the development of the emission factors.  

Conclusions

464. The preliminary review of emission factors and default values adopted from the Revised
1996 IPCC Guidelines indicated revealed that a significant number of them are not
suitable within the context of the Republic. The major areas requiring refinements
within the different sectors have been identified and crude proposals for specific studies
made. The sectors concerned were Energy, Transport, Industrial Processes, Agriculture
and Land Use Change and Forestry. Consideration must be given to bagasse
composition, vehicle fleet distribution and engine type, sugar production from cane and
not beet, cane liquor production, field burning of sugar cane prior to harvest, rate of
biomass accumulation of different tree types and their carbon content in dry matter.

465. Detailed proposals for deriving some of these local emission factors can be made only
after taking stock of national capacities, evaluating the financial and technological
resources needed and obtaining the commitments of research and other Institutions
concerned. Data collection has been enhanced since the preparation of the first
Inventory towards meeting this objective. 
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THE WAY FORWARD

Activities, identified in the TNA report, could ensure the flow and delivery of simple, as well
as, the most advanced technologies to promote sustainable national development, through
efficient use of resources. Accelerating the development and use of clean technologies may
provide a competitive edge on global markets and lead to a path of greater efficiency. The
simplicity and stability of these technologies may, in the future, offset impacts of external
pressures such as continuously increasing petrol prices and devaluation of the currency.
Activities, on alternate sources of energy, could also encourage local resources to invest more
in applied research activities.

Enormous financial commitments will be needed to maintain economic growth and constant
improvement of the standard of living. Serious discussion between different partners, both
government and the private sector, will have to be established to prepare action plans, in each
sector, that will make use of these cleaner technologies and to curb emissions of greenhouse
gases at national level, hence protecting the environment and climate systems.

National Institutions will have to be strengthened, crosscutting issues addressed in an
integrated approach, by all stakeholders and a single body has to be appointed to provide the
necessary driving force and impetus. This body will act as a one-stop shop on all matters
relating to CC and will oversee, monitor and follow projects through all its phases, from
inception through feasibility studies and implementation to completion. Regular progress
reports will have to be prepared and policy makers kept informed. New projects will take into
consideration the existing development plans, the outcomes of climate change impacts and the
upgrading of actual systems in operation. A favourable environment will have to be created to
encourage the participation of all stakeholders, including the private sector, NGOs and the
public at large. It is essential to engage the private sector in the process and incorporate
climate considerations, to the extent possible and cost effective, in technology selection
processes and infrastructure development.

The execution of prioritized projects needs to be carried out through well and fully defined
programmes. Time frame and milestones, to monitor progress, draw on synergies with related
activity, reduce barriers between public sector to facilitate flow of private funds; stakeholder
engagement to be total and continuous. Projects will need to be revisited as circumstances
change and as new technologies and options emerge. A good example is the recent wind power
project implemented in Rodrigues. 

Most of the new and advanced technologies are developed and owned by the private sector.
Hence clear signals have to be given in order to clarify the need to overcome, in theoretical
and practical ways, the conflicts between environment and development, between public
sector and private investments and between the roles of government and business
communities in order to protect local and global environment.

Government need to explore the possibility of using the Clean Development Mechanism of
the Kyoto Protocol for projects which may contribute to the development and transfer of clean
technologies. This mechanism adds to the use of a new international economic instrument in
addition to those that contribute to creating enabling environments in the fields of energy and
transport.
Developing countries need further support to improve national systems of innovation, promote
research and development, and stimulate the creation of intermediaries to facilitate technology
transfer. Such measures will also encourage local resource persons to undertake joint research
and development projects with Annex I Parties. In the medium- to long-term,   a pool of
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experts will be established  in Non-Annex I countries to foster linkages and increase South
South Cooperation to implement the UNFCCC and its related Kyoto Protocol. 

Financing remains a core issue in technology transfer.  There is a need for further work on new
financing schemes that have the potential to address issues on high investment risks, high
transaction and investment costs, and loan guarantees, in particular for those technologies
identified in the TNA studies.
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APPENDIX 1

ANALYSIS OF THE WIND POWER PROJECT AT TREFLES,
RODRIGUES ISLAND

PROJECT AREA

Rodrigues Island, situated at 560 km from Mauritius Island and occupying an area of only 110
sq. km, has a population of 40 000 inhabitants. 

The lack of natural and water resources on the island has significantly hampered its
development and its present economic state is in sharp contrast with that of Mauritius. The
population is in the expectation of a considerable effort from Government to take appropriate
measures to foster economic development and bring the standard of living and quality of life
as close as possible to that prevailing in Mauritius. The present electricity consumption per
capita is 500 kWh/yr as compared to 1350 kWh/yr in Mauritius.

Prior to the wind power project at Trefles, the island was dependent entirely on fossil fuel for
electricity generation, with 6 MW of medium-speed diesel engines installed at the Port
Mathurin Power Station. The maximum demand has reached 4.5 MW. With the new
development projects being implemented and in the pipeline, it is expected that the relative
yearly increase in power and energy demand in the coming years will reach a double-digit
percentage. To cope with such a situation, the Central Electricity Board is currently engaged in
the process of construction of a new thermal power station for operation by mid 2005. Two
new generators are to be installed with a capacity of 2 MW each.

PROJECT OBJECTIVES

The main project objective is to reduce the dependency of the island on fossil fuel,
contributing at the same time in the reduction of greenhouse gas emission by utilizing a
"cleaner" alternative energy source, namely wind.

PROJECT OUTCOMES

Use of an indigenous fuel source (Wind)

It is estimated that the Wind Park project will generate some 0.6 GWh annually.

Reduction of dependence on fossil fuel only

Without the wind power project, the 0.6 GWh would have been generated by the existing
thermal power station. Reduction in fuel imports is estimated to be of the order 130 t annually,
with corresponding foreign currency savings.

Reduction in GHG emission

Reduction in CO2 emitted will be of the order of 390 t annually.
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Reduction in line losses

Reduction in line losses will be about 0.1% of total electricity sent out as a result of a
decentralization of the power plants.

Capacity building in the region

The expertise acquired will serve for capacity building on the African continent and Small
Island Developing States in wind power generation, wind-diesel hybrid systems and stand-
alone applications such as wind pumping. 

The elements of risks associated with the operation of the Trefles Project are as
follows:

The island is prone to cyclonic wind conditions with gusts that may reach 280 km/h.

On account of the size of the island (110 km2) and the proximity of the site to sea,
the generators will be prone to corrosion from exposure to a salt-laden atmosphere.
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APPENDIX II

DETAILS OF MATRICES FOR TEN SELECTED
TECHNOLOGIES.

T1 - Internal Combustion Engine Weight Score
Criteria/sub-criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 0 0
Scope for Capacity building 2 3 6
Job creation 1 3 3 9
Environmental Impact
GHG emissions reduction potential 3 1 3
Waste reduction potential 3 1 3 6
Marketability
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilisation 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 3 3 9
Social acceptance
Visual impact 1 1 1
Level of public support 2 2 4
Level of hazard 3 2 6 11
Potential for policy intervention to improve uptake
Scope for government subsidy / tax exemption 3 0 0
Scope for PPP 2 3 6 6
Location and Space requirement
Value of land 3 3 9
Space required 2 2 4 13
Impact on Power system
Level of disturbance on system 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 2 6 6
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability to 3 0 0 0

supply and price disruptions
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T2 - Combustion Turbine Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 0 0
Scope for Capacity building 2 3 6
Job creation 1 1 1 7
Environmental Impact
GHG emissions reduction potential 3 1 3
Waste reduction potential 3 1 3 6
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 2 2 8
Social acceptability
Visual impact 1 2 2
Level of public commitment 2 2 4
Level of hazard 3 1 3 9
Potential for policy intervention to improve uptake
Scope for government subsidy 3 0 0
Scope for PPP 2 2 4 4
Location and Space requirement
Value of land 3 3 9
Space required 2 3 6 15
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 2 6 6
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 1 3 3
to supply and price disruptions
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T3 - Combined- Cycle Combustion Turbine Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 0 0
Scope for Capacity building 2 3 6
Job creation 1 1 1 7
Environmental Impact
GHG emissions reduction potential 3 2 6
Waste reduction potential 3 1 3 9
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 2 4
Time for capacity building 1 2 2 6
Social acceptability
Visual impact 1 2 2
Level of public commitment 2 2 4
Level of hazard 3 1 3 9
Potential for policy intervention to improve uptake
Scope for government subsidy 3 0 0
Scope for PPP 2 2 4 4
Location and Space requirement
Value of land 3 3 9
Space required 2 3 6 15
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 2 6 6
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 2 6 6
to supply and price disruptions
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T4 - Bagasse Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 3 9
Scope for Capacity building 2 3 6
Job creation 1 3 3 18
Environmental Impact
GHG emissions reduction potential 3 3 9
Waste reduction potential 3 2 6 15
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 3 3 9
Social acceptability
Visual impact 1 1 1
Level of public commitment 2 3 6
Level of hazard 3 3 9 16
Potential for policy intervention to improve uptake
Scope for government subsidy 3 1 3
Scope for PPP 2 0 0 3
Location and Space requirement
Value of land 3 3 9
Space required 2 2 4 13
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 3 9 9
to supply and price disruptions
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T5 - Bagasse-Coal Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 2 6
Scope for Capacity building 2 3 6
Job creation 1 3 3 15
Environmental Impact
GHG emissions reduction potential 3 1 3
Waste reduction potential 3 1 3 6
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 3 3 9
Social acceptability
Visual impact 1 1 1
Level of public commitment 2 2 4
Level of hazard 3 3 9 14
Potential for policy intervention to improve uptake
Scope for government subsidy 3 1 3
Scope for PPP 2 1 2 5
Location and Space requirement
Value of land 3 3 9
Space required 2 2 4 13
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 2 6 6
to supply and price disruptions
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T6 - Coal Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 0 0
Scope for Capacity building 2 3 6
Job creation 1 3 3 9
Environmental Impact
GHG emissions reduction potential 3 0 0
Waste reduction potential 3 1 3 3
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 3 3 9
Social acceptability
Visual impact 1 1 1
Level of public commitment 2 1 2
Level of hazard 3 3 9 12
Potential for policy intervention to improve uptake
Scope for government subsidy 3 0 0
Scope for PPP 2 3 6 6
Location and Space requirement
Value of land 3 3 9
Space required 2 2 4 13
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 2 6 6
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 1 3 3
to supply and price disruptions
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T7 - Inland Wind Farm Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 3 9
Scope for Capacity building 2 1 2
Job creation 1 1 1 12
Environmental Impact
GHG emissions reduction potential 3 3 9
Waste reduction potential 3 3 9 18
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 1 1 16
Expert knowledge requirement
Availability of local expertise 2 2 4
Time for capacity building 1 3 3 7
Social acceptability
Visual impact 1 1 1
Level of public commitment 2 3 6
Level of hazard 3 3 9 16
Potential for policy intervention to improve uptake
Scope for government subsidy 3 3 9
Scope for PPP 2 0 0 9
Location and Space requirement
Value of land 3 3 9
Space required 2 1 2 11
Impact on Power system
Level of disturbance 3 0 0
Impact on quality of supply 3 1 3 3
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 3 9 9
to supply and price disruptions
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T8 - Micro Scale solar Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 3 9
Scope for Capacity building 2 1 2
Job creation 1 1 1 12
Environmental Impact
GHG emissions reduction potential 3 3 9
Waste reduction potential 3 3 9 18
Market potential
Commercial availability 3 2 6
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 15
Expert knowledge requirement
Availability of local expertise 2 3 6
Time for capacity building 1 3 3 9
Social acceptability
Visual impact 1 3 3
Level of public commitment 2 3 6
Level of hazard 3 3 9 18
Potential for policy intervention to improve uptake
Scope for government subsidy 3 3 9
Scope for PPP 2 0 0 9
Location and Space requirement
Value of land 3 3 9
Space required 2 3 6 15
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 2 6 6
to supply and price disruptions
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T9 - Biomass Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 3 9
Scope for Capacity building 2 3 6
Job creation 1 1 1 16
Environmental Impact
GHG emissions reduction potential 3 2 6
Waste reduction potential 3 3 9 15
Market potential
Commercial availability 3 1 3
Replicability 2 1 2
Potential Scale of Utilization 1 1 1 6
Expert knowledge requirement
Availability of local expertise 2 1 2
Time for capacity building 1 3 3 5
Social acceptability
Visual impact 1 3 3
Level of public commitment 2 3 6
Level of hazard 3 2 6 15
Potential for policy intervention to improve uptake
Scope for government subsidy 3 3 9
Scope for PPP 2 0 0 9
Location and Space requirement
Value of land 3 3 9
Space required 2 3 6 15
Impact on Power system
Level of disturbance 3 2 6
Impact on quality of supply 3 2 6 12
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 1 3 3
to supply and price disruptions
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T10 - Demand Side Management Weight Score
Criteria (1-3) (0-3)

Development
Sustainable use of local resources 3 3 9
Scope for Capacity building 2 3 6
Job creation 1 2 2 17
Environmental Impact
GHG emissions reduction potential 3 3 9
Waste reduction potential 3 3 9 18
Market potential
Commercial availability 3 3 9
Replicability 2 3 6
Potential Scale of Utilization 1 3 3 18
Expert knowledge requirement
Availability of local expertise 2 2 4
Time for capacity building 1 3 3 7
Social acceptability
Visual impact 1 3 3
Level of public commitment 2 3 6
Level of hazard 3 3 9 18
Potential for policy intervention to improve uptake
Scope for government subsidy 3 3 9
Scope for PPP 2 0 0 9
Location and Space requirement
Value of land 3 3 9
Space required 2 3 6 15
Impact on Power system
Level of disturbance 3 3 9
Impact on quality of supply 3 3 9 18
Investment Sustainability
Investment Sustainability 3 3 9 9
Reduction of dependence on imported fuel
Scope to decrease the country's vulnerability 3 3 9 9
to supply and price disruptions
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