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a b s t r a c t

The aim of this research is to review the status and current trends about energy resources production
potential and new energy policies in Madagascar to suggest possible solutions to help the government in
its sustainable policy development. The results of this investigation showed that, nowadays in
Madagascar, more than 80% of natural potential is remaining not exploited. What is more, in order to
satisfy the demand of energy, the country will need to use up to 12,000 MWof its hydroelectric potential
and 10% of its solar potential that can be easily reached with a good energy policy. In this sense, an
operating of only 20% of solar, hydraulic and wind power resources, in Madagascar, can cover the energy
needs of all five Indian Ocean countries on several years and, in particular, solar potential resulted sig-
nificant in coastal zone of Madagascar.

© 2021 Elsevier Ltd. All rights reserved.
1. Introduction

During the process of evolution, man did not stop in his desire to
improve his living conditions. The giant step in the history of hu-
manity was, undoubtedly, man’s mastery over fire. Modernization
gave way to volatility, and new techniques were born [1]. Energy
occupies a central place in the struggle against poverty. The ser-
vices connected with energy contribute in a most meaningful
manner to the impetus in the economic sector and in social
development, as well as to all human activities in their endeavor for
better conditions in life. Energy is an irreplaceable resource that
controls every aspect of life and supports human welfare. It is vital
for the growth of a nation’s economy and is what sustains devel-
opment. Globally, over the past several decades, there has been a
notable increase in energy consumption at the level of emergent
countries, to sustain their growth. This had, in effect, caused an
increase in the cost of energy, notably for petroleum products.
Nowadays, more than ever, the energy requirements of man are
enormous and still growing. Worldwide, every country needs en-
ergy, as it is the main ingredient required for development [2].
According to Michel Maldague [3], globally, environmental
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problems associated with production and transportation, as also
transformation and use of energy sources, have increased, as evi-
denced by the increase in the greenhouse effect; as also defores-
tation, imputable among others, to unplanned felling of trees for
firewood. For specialists in development, energy consumption is an
indicator of the level of development in the dynamism of economy
of a country [8e11]. Thus, each country develops its own energy
policy by ensuring the availability of energy resources in sufficient
quantities corresponding to the needs of its users in terms of
quality, efficiency and safety, and which are accessible physically
and economically [4]. The low level of consumption of modern
energy prevalent in sub-Saharan Africa is even more striking when
one considers the consumption of electricity [17]. Many countries
in Sub-Saharan Africa have low levels of access to electricity [46].
Electricity consumption is confined to commercial and industrial
enterprises as well as high-income households [5]. Much of the
world’s energy is currently produced and consumed in a manner
that cannot be sustained for very long, and these levels are signif-
icantly higher than the environmentally friendly sources of
renewable energy [2,12]. New economic, environmental and social
challenges include the increase in petroleum products and concern
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Fig. 1. Distribution of natural resources in different regions of Madagascar.
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for the preservation of the environment: pollution, climate change,
reducing carbon emissions and sustainable management of natural
resources [12]. Action taken at the international and national levels,
and addressed by various stakeholders, including state decision-
makers, highlighted the awareness of these issues and their im-
plications on the energy sector [6,21e25]. Madagascar is almost
entirely within the tropics. It is located between 20�00S and
47�00E. It consists of 22 regions. Madagascar is an island in the
Indian Ocean with an area of 592,000km2. It is the fourth largest
island in the world. It is separated from Africa by the Mozambique
Channel about 400 km away. The island had 23,812,681 inhabitants
in 2015, of which more than 75% lived in rural areas, with a pop-
ulation growth rate of around 2.7% per year. The current density is
41/km2. The country’s economy is mainly based on agriculture. The
climate of Madagascar is divided into four sections: humid tropical
climate, altitude tropical climate, tropical climate of transition and
dry tropical climate. The types of season are the dry season from
April to October; this season is named so due to the virtual absence
of rain. The rainy season, from November to March, is often punc-
tuated by fleeting, but regular rains, which occurmostly in the early
evening or overnight. The annual electricity consumption is
44 kWh/capita, and the annual per capita energy consumption is
0.2 PET/hab [4]. Its energy intensity is Btu 196,275 per US dollar
[6,7].Madagascar has valuable hydrocarbon resources and renew-
able energy operating at less than 5% of its potential [4].More than
70% of its population lives in a rural environment with agriculture
as its main activity [7].In Madagascar, energy is obtained either
from the development of natural resources, such as biomass, forest
residues, crop residues, water, sun and wind, or through the import
of petroleum products [30,31].The country does not produce oil,
despite the numerous prospecting works carried out there [30]. In
Madagascar, since 2000, the energy sector has not been spared by
the effects of the weakening by various political crisis that tra-
versed the country [4]. Following the economic crisis and strikes
that take place regularly on its territory, has delayed the develop-
ment of its energy resources.

Nowadays, the Government, through a New Energy Policy (NEP)
presents a revitalization of the sector, and allows rapid progress,
“palpable” and continuing, in the economic, social and environ-
mental fields. The development of the NEP is based on national and
inter-institutional consultation obtained through a transparent
process of development, which draws its lessons from past expe-
riences. This NEP is part of the National Development Plan
2015e2019 [6,7]. It reflects the Government’s commitment to clean
the energy scene and provide a favorable framework for in-
vestments in the sector, especially by taking advantage of new
technologies that allow a significant saving of energy [7].

The aim of this study is to review the status and current trends
in potential resources and to analyze the energy production and
new energy policies in all the sectors in Madagascar to suggested
some solutions to help the government in its new sustainable
development policy. It must be highlighted that Madagascar is one
of most great island in the world and can be classified as one of the
African giants in potential resource, in the same category as Congo
Kinshasa. In consequence, this researchwork can be identified with
an innovative objective due to there is no work showing in detail
the different resources of this region yet and, what is more, despite
its current political situation and the poverty of its population, it
has significant potential resources which are huge and untapped. In
consequence, to reach this objective, this research is divided in five
sections: The section 2 shows an overview on the potential re-
sources in Madagascar; the section3 analysis solar radiation in
several region in Indian Ocean; the section4presents the new en-
ergy policy of Madagascar Island and the last section shows the
energy policy of the island by 2030.
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2. Literature review on potential resources in Madagascar

Madagascar Island has many potential resources and climate, as
shown in Fig. 1.

Fig. 2 shows the distribution of the average energy consumption
in Madagascar during the last 10 years, between 1994 and 2004, by
the various sectors. About 62% of the energy consumption was in
the residential sector, 27% in the tertiary sector, and 8.9% was for
transportation. Only 0.7% of the energy used was in the primary
sector. Between 2017 and 2018, surveys showed that 62.8% of total
energy was consumed in households [60]. Overall, the primary
sector consumes only 0.1% of the energy produced in the country,
compared to 8.6% for the secondary sector and 28.6% for the tertiary
sector, of which 10.7% relates to transport [60]. In 2017, Total pri-
mary energy consumption was 0.058 Quad Btu, with a distribution
of 20.7% of Coal, 65.5% of Fuel, and 13.8% of renewable energy and
other [4,14]. This total primary energy consumption, was three (03)
times more small, compare to the one of Cameroon (0.161 Quad
Btu) [17,31]; it was 104 times more small than the one of South
Africa (6.033 Quad Btu); andwas 171 timesmore small than the one
of France (9.903 Quad Btu).

These statistical analyses show that energy is most used in the
residential sector in Madagascar. These results are in agreement
with those found by Kameni et al. [2].Globally, in Sub-Saharan Af-
rica, and similarly in many countries in Asia and Europe, a good
quantity of energy is consumed in the residential sectors and in the
industrial sector. The energy information system in Madagascar in
its presentation of the energy balance, showed that in 2017, the



Fig. 2. Energy consumption in Madagascar (1994e2004).
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energy production was estimated at 6433 kilo tons oil equivalent
(ktoe), and imports of 1183ktoe, to give a total energy supply of
7671 ktoe [60]. The 2838 ktoe were transformed into electricity,
fuel, wood energy and Charcoal. In addition, the final energy con-
sumption, estimated at 5524ktoe, was distributed between the
needs of transport, industry, and other sectors [4,60]. In the next
sub-paragraph, we will describe three important sectors in
Madagascar (Electricity, Fossil fuels and Renewable energy):
2.1. Electricity

According to experts of theMinistry of Energy and Hydrocarbon,
today, very few people in Madagascar have access to modern
sources of energy, and this seriously hampers their development
[4,30].In addition, people who have no access must use energy
sources of inferior quality, which are inefficient and often polluting
[31].Overall, access to electric power remains low in Madagascar. In
rural areas, where over 70% of the population lives, less than 5% of
the population have access to electricity [33,35].In urban areas, less
of 10% of the households had electricity in 2001,while the rate was
around of 15% in 2010 [2,6].Paraffin remains the main source of
lighting for Malagasy households even to this date [7].The total net
production of electricity in Madagascar was 832,741MWhin 2001,
and reached 1,267,647MWhin 2011.Since 2001, the production of
electric energy has increased [1]. The share produced by thermal
power plants has increased from 268,796 MWh in 2001, repre-
senting 32% of the total production to 577,302 in 2011, representing
45.5% of the total production [32e35].Compared to this, the pro-
duction from hydroelectric power plants reached 563,945 MWh in
2000, representing 68% of the total production, to reach
690,337 MWh in 2011, representing 54% of the total production
[34,35].

In 2017, the company responsible for distributing electricity in
Madagascar (JIRAMA), only registered 49,9067 subscribers, who do
not even make up the 20% of Malagasy households [30]. In 2018, in
rural areas, only 5% of the population access to modern electricity,
despite the liberalization of the electricity sector [30].

Although production in the absolute value of electricity has
increased, the share of hydroelectric power production decreased
compared to the contribution of the production of thermal power
749
plants [2]. Generally, the electrification rate is very weak in many
countries in Africa. South Africa accounts for 45% of total electricity
generated in Africa, while North Africa accounts for 30% [5]. This
effectively leaves Sub Saharan Africa (where 80% of the continent’s
population resides) with only 24% of total electricity generated in
Africa [5].In Fig. 3, we have shown the energy consumption in
Madagascar in 2011.Biomass contributes 93% of the consumed en-
ergy in Madagascar. In addition, 6.9% and 0.1% of energy con-
sumption comes from oil products and renewable energy.
According to Fig. 4, from 2001 to 2011, hydroelectric power was the
main source of electricity, followed by thermal power. The total
electricity generated from solar sources still stays less than
100 GWh every year. The main origin of primary energy in
Madagascar is the biomass. These results are similarly at the case of
many countries in Sub-Saharan Africa [5].Nowadays, the electrifi-
cation rate in Madagascar is estimated at 15%, compared to 57% in
Senegal and 80% in South Africa, which is one of the lowest rates in
sub-Saharan Africa. This situation is a disincentive for the imple-
mentation of major energy-consuming industrial projects, such as
mining, oil and gas. It does not allow existing businesses to be
competitive, nor does it allow households to improve their living
conditions.Fig. 5 shows the distribution of energy consumption in
some sectors. Between 2001 and 2012. An average of 390 GWh of
energy was consumed by the residential sector [60]. In the indus-
trial sector, the average energy consumption varied from 250 GWh
to 300 GWh for the same period. Less than 5% of this energy was
used for “public lighting” every year [30,31]. We deduce that in
Madagascar, this last decade, energy has been more consumed in
residential sector. This conclusion was similarly at those deduce by
Kameni et al. [2], in their last study in Cameroon. It is seen that,
in2018, more than 110 diesel power plants supplied 296.5 MW out
of a total installed capacity of 428.1 MW. This is because the
country’s electricity needs are expected to reach 700 MW by 2030
[6,7]. Table 1 shows the electricity consumption during these last
years. It is seen that from 2000 to 2018, energy consumption
increased up to 200% (from 0.7 to 2.1billion of kWh). Maybe,
because of the creation of new industries in Madagascar during this
period, which use electricity as main energy source. It is also very
interesting to notice that between 2006 and 2010, electricity con-
sumption is stable.



Fig. 3. Energy consumption in Madagascar (2011).

Fig. 4. Electricity production between 2001 and 2011 [6].
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In the next sub-section, we will give some information
regarding fossil fuel.
2.2. Fossil fuels

The most common primary source of energy worldwide is still
oil and its derivatives. Indeed, oil has placed man where he is now
[43,44], to cite only the transportation industry, electricity and
other key sectors of global economy. However, fossil fuels have had
a devastating effect on the environment as they contribute
immensely to the deterioration and depletion of the ozone layer
[39,41].This situation is causing a great deal of concern, and
currently, the main topic of world debate is the issue of “Global
Warming”. Hence, to try to save, or at least to preserve the planet,
researchers have developed new sources of energy. These energy
sources that are the alternatives to fossil fuels are called “Renew-
able Energies”. The case of oil products is given in the next section.
750
2.2.1. Oil products
As we have shown in Fig. 6, in 2011, gasoil and jet oil constituted

54% and 17% of petroleum products. On the other hand, high-octane
petrol, fuel oil and gas represented 15%, 13and 0.9%, respectively, of
these consumed products. Only 0.2% of kerosenewas used this year.
Fig. 7, gives the volume of consumption of petroleum products
between 2006 and 2011.During the period 2006e2011, an average
of 7191 m3,405,634.5m3 and 108,609m3 of gas, gasoil and jet oil,
respectively, were used every year [30]. Kerosene amounting to
626.5 m3 was used. In 2006, the total consumption of oil products
was 650,430m3. It was 685,789m3 in 2007, 634,722m3 in 2009, and
777,902m3 in 2011 [30,31].The estimated energy losses show that
almost half of the resources are consumed for lighting and elec-
tricity purposes. This is mainly because of the low illumination
output of paraffin (estimated at 4%).The estimated annual loss of
paraffin consumption accounts for about 2548 TJ, which corre-
sponds to an annual electricity loss of 1875 TJ [6].The oil imports
bill of the country was $241million in 2009, and $509 million in
2013.Thus, it can be seen that it doubled between 2009 and 2013



Fig. 5. Distribution of energy consumption in some sectors (2012).

Table 1
Electricity consumption from 2000 to 2019 in Madagascar.

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Electricity
Billion (kWh)

0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.1 1.1 1.1 1.2 1.3 1.6 1.7 1.8 1.9 2 2.1 2.1 -

Fig. 6. Total oil product consumption in 2011.
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[6].According to the latest report of the National Institute of Sta-
tistics, oil consumption has almost increased from 3% to 4% be-
tween 2017 and 2018, compared to the year 2015, which was
estimated at 859,496 m3 [61].The total amount disbursed by the
Public Treasury in Madagascar as part of oil subsidies amounted to
4.2 billion euros on August 30, 2018 [61].

Madagascar is not an oil producer country. All the oil products
consumed in Madagascar come from others countries. That why,
the boom price, consequently to the strong apply of population.
Regarding the last report of EIA, the energy mix of Madagascar was
constituted of 65.3% of oil products in 2013; 67.3% in 2014; 68.4% in
2015; and 65.5%in 2016 and 2017 [43]. An analysis of coal is carried
out in next subsection.
751
2.2.2. Coal
Coal plays a strategic role in generation of electricity, and about

40% is used worldwide [42,45]. The use of coal could contribute to
lowering the cost of electricity in Madagascar, as is happening in
many countries, including those of “Sakoa city”, which are being
studied by Thai companies, as also the site of “Imaloto”, located in
the southwest of the country, which will be operated by a company
from South Africa [20,28].The results of the research on the Thai
Society Madagascar Consolidated Mining SA would show a good
quality of thermal coal reserves, which is estimated at 180 million
tones [28].It seems that part of the production of coal from these
sites would be exported, and the remainder would be utilized by
the Malagasy Ministry of Energy to produce electricity. We deduce,
after analyze of these data, that Madagascar has enormous coal



Fig. 7. Volume of petroleum product consumption between 2006 and 2011.
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reserve. This resource is very solicited in residential sector. A policy
has been established this last years by Malagasy government to
fight against the deforestation. In Madagascar, domestic energy
needs are mostly covered by charcoal. According to the Ministry of
Energy, between 2017 and 2018, a Malagasy family consumed an
average of between 50 and 100 kg of coal per month [6,7]. Indeed,
coal is cheaper compared to other energy sources, such as gas, oil
etc. Presently, charcoal provides almost 90% of the cooking energy
to city dwellers. In addition, the energy mix in Madagascar was
constituted to 17.3% of coal in 2014; 15.8%in 2015, and 18.7% in 2017
[7]. The coal rate consumed is over of the average in Africa. Statistic
details regarding renewable energy rate is given in the next sub-
section.

2.3. Renewable energy

Madagascar has vast reserves of renewable energy (hydro, solar,
wind …), but the overall energy consumption is still very low. This
energy consumption is dominated by wood and its derivatives,
which account for over 80% of the demand [1].Up to now, the
renewable energies, are again innovating concept in Madagascar.
The renewable energy source has a significant effect on the pro-
duction and national consumption. The hydroelectric potential
which constituted the 55.5% of national energy was used just
around 2.5%, in 2018 [30]. Despite this, the cost of energy is still too
high for the citizens of Madagascar, to contribute effectively to
social and economic development of the country [13]. An estima-
tion of solar energy is showed in the next subsection.

2.3.1. Solar potential
With an estimated potential of around 2000 kWh/m2/year in

2018, Madagascar is ranked as one among the countries, world-
wide, as being rich in solar energy [1]. This energy is currently used
for cooking, heating, drying, lighting, conservative medicine, air
conditioners and pumps [2]. Over one thousand solar photovoltaic
systems have been installed since the 1990sin Madagascar. These
are tools that support social and community activities in rural areas,
and in communities that do not receive electricity. Their integration
into social programs should be more widespread: health, educa-
tion, security, public lighting, telecommunications, etc. Solar and
thermal power also have abundant opportunities to make inroads
into urban areas. The gradual replacement of heating systems in
752
hotels, hospitals and homes contributes to clipping the demand
during peak periods. Several areas of the island have over 2800 h of
sunshine per year [13,14]. Currently, more than14 regions in
Madagascar have a radiation level greater than5.500W/m2 [2].Two
photovoltaic plants with a production capacity of 7 and 8 MW are
under construction in the country, and financed by Switzerland. An
analysis of hydroelectric potential is studied in the next section.

2.3.2. Hydroelectric potential
Madagascar island has significant hydroelectric resources

located mainly in the central, northwest, north and eastern regions
[2]. The hydroelectric potential of the country is recorded in the
order of 7,800 MW distributed throughout the island, but only less
than 140 MWare utilized in 2016, representing approximately 1.3%
of the total [13,14].This power is mainly distributed across the
interconnected networks of Toamasina, Antananarivo and Fianar-
antso acities [1].The country’s largest hydroelectric power plant is
the one in Andekaleka city, which has two turbines of 29 MWeach,
and 12 service stations connected to the network in Jirama [6].
During the global petroleum crisis, in this context, it was difficult to
establish a direct investment/connection in the energy sector,
firstly, in the heavy hydroelectric potential of the country
[30].There is a renewed revival of interest in hydroelectric power,
and the national policy gives priority to its development [15e19].
All the above results show that hydroelectric energy technology is
again weak in Madagascar. Only one per cent of existent potential
was harnessed. Overview, Africa has massive hydropower capacity,
of which less than 7% has been harnessed. Plans are underway to
exploit some of this potential [59]. In this sense, last year (in 2018),
only 1.6% of existing hydroelectricity capacity, estimated at around
8 GW was exploited. The report 2017 of International Energy Sta-
tistics, explained that, in Africa, the two countries with hydro-
electricity potential the highest are Congo Kinshasa which is 11
times higher than this one of Madagascar Island, and Cameroon
which was 6 times higher thanMadagascar Island. The case of wind
potential is given in the next section.

2.3.3. Wind potential
Madagascar has great potential for production of wind energy.

In this country, there are three types of winds, namely, the coastal
winds, local winds and winds from the ocean, with trade winds and
cyclones [13]. Energy that can be derived from wind resources is
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considerable, but not uniformly distributed over the national ter-
ritory. For example: the north zone has an annual average wind
speed of between 6m/s and 8m/s, at a height of 50m; in the central
region (from 16� to 24� of the south latitude), the annual average
wind speed is between 6m/s and 6.5 m/s, at a height of 50m; in the
south zone, the annual average wind speed is greater than 6.5 m/s
at a height of 50m [2e14]. Finally, in the far south, the averagewind
speed varies from 8 m/s to 9 m/s, at a height of 50m.The setting up
of hybrid power plants should be seriously considered in future
strategies. Cap Diego city and the surrounding area is truly the area
to focus on in the northern region of Madagascar, as the ideal
location to establish and develop the first wind power project
[28e31].Indeed, many sites can be identified that satisfy the re-
quirements of feasibility. According to the report in 2017of the
Diagnosis of Energy Sector [14], Madagascar could have a stag-
gering potential of over 2000 MWof wind power [1]. These results
show that Madagascar has huge potential for production of wind
energy. In north and far south of Madagascar, the wind speed is
higher than others regions. It can be due to the proximity to the sea.
Despite all the wind potential distributed in several regions in
Madagascar in 2018, only 0.1% of energy consumption come from
wind [30]. One of great challenge is to increase up to 5%the wind
energy in the future. Globally, an additional 50 MWof wind power
could be available by the end of 2020, the cost of the initiative is $
80 million, according to experts from the Ministry of Energy.
Madagascar Island strongly depends of the energy from biomass as
describe in the next sub-section.

2.3.4. Biomass potential
Madagascar has a huge potential for production of power from

biomass. It represents about 90% of the primary energy resources
used in the country [13].The bio-energy sector is very active. This
refers especially to bio-ethanol that is obtained from sugarcane and
vegetable oil, and could replace gasoline used in engines, or as fuel
for domestic cooking [2].Madagascar has had for a long time a
global phenomenon of degradation of forest resources. Even as
forestry problems intensify, the forest administration has not
changed significantly in either its means or its modalities. The
wood energy sector represents 93% of energy deals in Madagascar
[54,55].It is mainly provided by thousands of small producers [33].
The increase in charcoal consumption by urban and suburban
households is the main factor for pressure on forest resources. The
total annual wood consumption was 18.3 million m3 (about 12.7
million tons) in 2015, divided between 56% (10.3 million m3 per
year) of firewood and 44% (8.0 million m3) turned into charcoal
[6].Natural forests that supply the major consumption centers are
most at risk in terms of depletion of resources. More than 715,000
urban and suburban households are the biggest consumers of coal
[14].In 2016, Madagascar had a significant forest cover (over 21% of
the territory, more than 124,000 km2) [7].CIRAD and its Malagasy
and Brazilian partners started in 2012 the first biomass thermo-
electric power plant in Madagascar. This unique equipment pro-
duces electricity at a cost of 0.24V/kWh, which is half that of a
diesel generator, and is powered by eucalyptus wood.

Fig. 8 shows that Madagascar occupied an important place in
sub-Saharan Africa, with regard to biomass energy. Consumption of
modern energy in sub-Saharan Africa is very low. Between 1980
and 2000, per capita consumption of modern energy in East and
South Africa has remained small and stagnant, falling from an
average of 317kgoe (kilograms of oil equivalent) to 292kgoe. The
low levels of modern energy consumption prevalent in sub-
Saharan Africa are even more striking when one considers elec-
tricity consumption [46].The estimated potential of wood produc-
tion in Madagascar is shown in Table 2. Nowadays, about 95% of
households use firewood for cooking, causing large-scale
753
deforestation (Energy information system, 2018).

2.3.5. Geothermal potential
Geothermal manifestations are widespread in Madagascar, but

further studies have not been conducted to determine their
different characteristics [1].The exploitation of geothermal re-
sources for energy is nonexistent here, although a thermal study
center has been operating for more than 30 years [6,14].According
to government’s rapport of Madagascar and institute of sustainable
development [31,49],the different studies on resources across the
island summarize most geothermal resources of Madagascar as not
being the best developed for production of electrical energy, but
they are good for the direct production of thermal energy (heating,
drying of agricultural products, fisheries, air conditioning, etc.). All
these information showed that, geothermal technology in
Madagascar was again very weak than others countries in Africa,
like Kenya and South Africa [5]. The Malagasy government in its
new energy policy, should be really developed this sector.

All these above results concerning renewable energy can justify
the richness of great island and presence of many investors in the
island this last years.

2.4. Summarize of energy production and consumption

Tables 3 and 4 show the quantity of energy produced and
consumed in Madagascar during these last years.

In Table 3, it is seen that in Madagascar, the energy production
increases to 16.7% from 2005 to 2012; and, up to 28.6% between
2012 and 2018. It is important to notice that, between 2008 and
2018, the production of renewables and other energies increased
up to 28.5%.

In the Table 4, it is observed that between 2005 and 2018, en-
ergy consumption has increased to 60.6%. May be, because of the
growth of the population.

2.5. Policy evaluation mechanism

The Government of Madagascar is implementing a compre-
hensive program of economic reforms to achieve accelerated eco-
nomic growth in energy, and to boost the initiative of private
investors [14,31and 50].The need for a new energy policy(NEP)
comes from challenges left by the reforms of the 1990s and
2000s.After the failure of the approach in the 1970s, by putting the
sub-sectors of electricity and hydrocarbons under state monopoly,
and forest resources under its centralized administration in the
years 1990 and 2000, the government has aimed to promote
liberalization and private participation in electricity and hydro-
carbons, and partially delegated the management of forest re-
sources to local authorities [49,56]. However, the reforms have not
yielded the desired results.

The Government now wants to develop a NEP based on a broad
consensus achieved through a transparent process of development,
which draws its lessons from the previous years.

To better understand this new energy policy, it is important first
of all to evaluate the main energy problems encountered, to eval-
uate some of the country’s energy opportunities and, finally, to
show the main strategies and new political views of the new gov-
ernment country.

2.5.1. Energy problem
The energy sector in Madagascar rests on unsustainable prac-

tices that hinder the economic and social development of the
country and threaten the local and global environment [40,48,50].
Local reserves of hydrocarbon remain untapped, and the country
has to import the totality of its needs (about 900,000 m3 of liquid



Fig. 8. Percentage of biomass energy in Madagascar compared to other countries in Sub-Saharan Africa [46].

Table 2
Estimation of wood potential production in Madagascar [6].

Stratum Wood - raw energy potential (m3) Rotation(Year) Exploitable volume(m3/year)

Wet dense forest 14,297,144 20 357,429
Hot dense forest 18,336,039 20 458,401
Thickets 2,765,051 15 92,168
Training with ligneous Elements 144,164,669 10 7,208,233
Partial total 179,562,903 - 8,116,231
Reforestation from energy Vocation 7,369,453 07 1,052,779

Table 3
Variation of energy production between 2000 and 2018 in Madagascar(EIA,2020).

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total production (quad Btu) 0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.008 0.009 0.009 0.008 0.008 0.009
Nuclear,
Renewables & other (quad Btu)

0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.008 0.009 0.009 0.008 0.008 0.009

Nuclear (quad Btu) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Renewables and other (quad Btu) 0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.008 0.009 0.009 0.008 0.008 0.009

Table 4
Variation of energy consumption between 2000 and 2018 in Madagascar (EIA 2020).

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total consumption (quad Btu) 0.033 0.033 0.035 0.037 0.033 0.035 0.039 0.046 0.049 0.052 0.056 0.06 0.054 0.053
Coal (quad Btu) - - - - - 0.001 0.003 0.006 0.01 0.009 0.008 0.009 0.011 0.01
Natural
Gas (quad Btu)

- - - - - - - - - - - - - -

Petroleum and other liquids (quad Btu) 0.027 0.026 0.028 0.03 0.025 0.027 0.029 0.033 0.032 0.035 0.039 0.043 0.036 0.032
Nuclear,
Renewables & other (quad Btu)

0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.008 0.009 0.009 008 0.008 0.009

Nuclear (quad Btu) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Renewables and other (quad Btu) 0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.007 0.008 0.009 0.009 0.008 0.008 0.009
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petroleum products, and 12,000 tons of gas in 2012), which
threatens the security of supply and entails high costs [13,56].
Paraffin is used for lighting by three-quarters of the population, and
fossil fuels are subject to inefficient consumption by businesses and
industries [6].The electrical service is inefficiency [2,4and 13] and it
remains dominated by electricity distribution company(Jirama)
whose losses amount to 35% [6].The quality of service does not
conform to the desired standards. This is also subject to inadequate
rates for covering operational costs, leaving little to invest in
754
maintenance or expansion [4].
Despite numerous efforts, forest resources (which provide 90%

of the energy consumed in the country) are exploited in an un-
sustainable manner, which includes destruction of natural forests
(10% of forest has been lost in the last 20 years, with a risk of losing
up to 24% by 2030, this rate was estimated at 8% for all of
Madagascar [26e29]. Improved stoves are rarely used, and cooking
is highly inefficient, with much risk to safety and health.
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2.5.2. Energy opportunities
Great opportunities exist to make it an efficient and sustainable

sector, but sadly, remain unrealized. The country has untapped
conventional oil and unconventional resources, natural gas and
coal still left to be exploited, which can reduce hydrocarbon import
[27,31].

The utilization of the abundance of renewable resources can
reduce the operating costs and the import costs of hydrocarbons
incurred by Madagascar [62e66].

The hydroelectric potential in large and small scale is almost
8000 MW, distributed in the entire country, facing a current
available capacity of approximately 350 MW [6].Madagascar has
the highest potential for hydroelectric power among all places in
Africa, but it has not been sufficiently exploited. One thousand five
hundred sites spread all over the country have been identified and
are in various stages of study [7].

e The agricultural biomass resources (rice husk, sugarcane) and
organic and solid waste, can fuel power generation.

e Some sites exist that are economically viable for operation by
wind power.

e Ocean energy and geothermal resources also have a potential
that can be explored in future. Access to electricity and
increasing lighting can be achieved in an economical manner
through a combination of network extension mainly with hy-
droelectric power generation; hydraulic mini-grids, biogas, so-
lar/wind, diesel, solar lights and solar home systems
investments in the existing networks can provide operational
and financial viability of the electricity services [36e38].
Replacing carbonization millstones and traditional homes with
high-efficiency equipment can reduce deforestation and save
money both for producers and households. The potential for
efficient and economic use of energy is important for both
electricity from thermal use of fossil fuels and from biomass.
2.5.3. Strategies and vision of the NEP

(i) Energy strategies

The strategy for implementation of the NEP in Madagascar is
oriented with three subsectors, namely biomass, electricity and
hydrocarbons [7].Table 3 shows the different bases of foundation
and the principles.

(ii) Energy vision

The vision of the NEP is to overcome the obstacles to the full
realization of these opportunities, in order to establish an energy
sector that promotes the prosperity and well-being of the citizens,
and promotes the country’s economic development [6].The pro-
duction, operation and use of resources that are based on
Table 5
Energy strategies [7].

Axes Strategies

1 - Valuation of natural capital
Environment preservation

2 - Access to sustainable energy constantly networks The development of an
electrification plan

3 Assurance of security and independence of country’s energy

4 - Strengthening the regulatory framework and institutional and business
environment

5 Finance the energy needs sustainability
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sustainable practices, guarantee the energy security of the country
[4,7].The vision has five qualitative goals: universal access to
modern energy, affordability of price, quality and service reliability,
energy security and sustainability. Each of these objectives is to be
achieved at the least cost, taking into account the economic and
social benefits of the country [56].Achieving an energy matrix in
2030 that meets this vision represents an opportunity (and chal-
lenge) of investment to the tune of USD 13 billion, but the benefits
would be three times more than the costs, and that should save 158
million tons of CO2 over the next 15 years [4].The indicative
quantitative targets defined during extensive consultation scan
translate the effort of the government in the fundamental energy
needs of Malagasy, in cooking, lighting and electricity, and com-
mercial, thermal and industrial uses. These objectives are part of
the framework of “Sustainable Energy for All”, for universal access
to modern energy and a doubling of renewable penetration and
energy efficiency at the global level by 2030. With regard to the
development of the types of power plants in 2030, electricity
productionwill come from 75% hydropower, 5%wind power and 5%
solar power, that is, 85% from clean energy sources, and the
remaining 15% being thermal power and the supporting of
renewable energy [7].Support programs for information on access
to appropriate technologies will be conducted. The objectives of the
Madagascar policy are not definitive. They must, instead, guide the
implementation of the Policy, which will help conduct specific
studies to further clarify its qualities objectives and the principle of
less cost [14,25,28,31and56]:

Cooking e At present, 71% of the households live in modern
homes, against about 4% (70% improved stoves for wood or coal,
and about 1.5% of liquefied petroleum gas and ethanol). One hun-
dred percent sustainably sourced wood is turned into charcoal,
with the help of a millstone, in high-efficiency carbonization.

Electricity and lighting e Seventy percent of the households
will have access to electricity or sources of modern lighting as
against 15% at present. This will be achieved by an extension of 70%
of the interconnected network (with a generation mix of 75% hydro
and 15% thermal, to be defined according to the local hydrocarbon
development, 5% wind and 5% solar power); 20% of the mini-
networks (with a mixed production of 50% hydro, 20% biogas
from rice husks, 25% diesel and 5% solar); 5% SSD and 5% sunlamps.
In total, 80% of the energy requirement projected for 2030 will be
from renewable sources. Sixty percent of households, businesses
and industries will adopt the efficiency measures of electric con-
sumption, against a rate of almost non-existent penetration right
now.

Thermal, commercial and industrial use eSixty percent of
businesses and industries will adopt effective measures of hydro-
carbon and biomass consumption against a penetration rate that is
almost non-existent now. The institutional framework required to
achieve this vision must be strengthened, must ensure effective
coordination between the various entities involved, and must be
based on close cooperation with the technical and financial
Principles

To build sustainable management of the wood energy
Define better regulation circuit marketing
- Creation and expansion of inter-regional
e Integrated renewable energy development combination of different

technologies and systems
- Diversification of a mix of energies- Reducing oil imports,
- Exploitation of local energy resources
- Ensure effective coordination between the various entities involved

- Rationalisation of the public budget by assigning a lot to this sector



Fig. 9. Variation of population of Madagascar from 1920 to 2050.

Fig. 10. CLD for population/household module [47].
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partners, and private investors.
This includes:

� Increase in skilled human resources in the Ministry of Energy
and Hydrocarbons (MEH), so that they can lead the imple-
mentation of the Policy.

� Strengthen the capacity and resources of the Development
Agency for Rural Electrification (ADER), and Office of Rural of
Electrification (ORE),as needed.

� Create a framework for coordination of operations between
MEH, the Presidency, the eight ministries involved in the
implementation of energy policies (e.g., with regard to water or
land), agencies related and under supervision (the Office of
Rural of Electrification, ADER, Jirama, the Malagasy Hydrocar-
bons Office) and the civil society.

Make permanent the committees set up for the development of
this Policy: establish a concrete dialogue with donors and private
investors who are planning interventions to achieve this, based on
the implementation plan of this Policy.
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(iii) Energy Sector Governance

The main statements adopted for the NEP are as follows
[2,6and35]the 98-032 Law of January 20, 1999, relating to the
Electricity Sector Reform; the Political Declaration of 1999 which
confirms the principles of liberalization of the subsectors of elec-
tricity and hydrocarbons; the law 2002-001 of 7 October, 2002:
relative to the creation of the National Electricity Fund. The Decree
2001-173 of 28 February 2001: laying down the conditions and
procedures for implementing Law No. 98-032 of January 20, 1999,
on the reform of the electricity sector; the Decree 2001-803 of
September 19, 2001 and 2003-194 of March 4, 2003: stating the
organization and functioning of the ORE Decree of 2003-804 of July
16, 2003: appointing members of the Board of Electricity of the
ORE; the decree 2004-013 of January 7, 2004: appointing the
Chairman of Electricity for the ORE; the Order No. 3910/2009-MdE,
of June 17, 2009: carrying terms of adjustment of electricity rates
for sale; Decree 2005-1055 of March 14, 2005: fixing the rate of a
percentage for permittees’ turnover and dealers in the electric
power sector; the National Policy of the 2005 basic Energy Action



Fig. 11. Vision of Sustainable development.

Fig. 12. The renewable energy sector and vision 2030.
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Plan of Madagascar or MAP 2007e2012 energy; the Sector Policy
Letter of Water and Electricity 2007; the law 2015-003 bearing of
the Discounted Environmental Malagasy Charter; the 2010 Climate
Change Policy; the document of the National Policy of Framework
Mining and Petroleum of 2014. Other strategies are given in the
Table 5.

The next section gives in detail some visions of the Madagascar
to reach emergence in 2030.
2.6. A vision of the country towards emergence in 2030; a
retroactive code

2.6.1. Development based on strong population growth
The current population of Madagascar Island is around of 27M.

Fig. 9 shows the variation of the population with an annual growth
rate around of 3%.

Madagascar, for its emergence, should be able to reach the
annual growth rate of 5% by 2030.Therefore, its population will be
estimated at 36,235,340 in the same year. A large workforce could
be a major force for the development of Madagascar. For this
reason, Motawa and Oladokun [47], have suggested a causal loop
diagram(CLD) module for the population, as shown in Fig. 10. This
757
figure shows a combination of positive and negative loops
involving some of the variables hypothesized to drive the popula-
tion, and hence, households. The positive loop, according to
Motawa and Oladokun [47], could be read as “the more the people,
the more the births there will be; the more births there are, the
more people there will be”. Alternatively, this could be read as “the
fewer people there are, the fewer births there will be; the fewer
births there are, the fewer people there will be”. The number of
births is also based on the reproductive time, population equilib-
rium time, and average total fertility rate. The positive or rein-
forcing feedback shows that the population will continue to grow
or decline as births continue to grow or decline, respectively.
However, the two negative or balancing loops involving population
deaths and population deaths births will act to stabilize and bal-
ance the system from continual increment or decrement. It is
evident, that average life expectancy drives mortality, and mor-
tality in turn drives death. The expected behavior of the output of
this module will be based on the interaction of these multi-loops.
Some of the loops may be dominant. For example, if the positive
loop is a dominant one, it may mean that the population will
continue to grow, although the rate of growthmay vary. However, if
the negative loops are the dominant ones, then deaths will
continue to grow, and theoretically, the population may decline
until such time that the total population will go into extinction and
there will be no more households.

2.6.2. Sustainable development
Fig. 11 shows the different aspects for the sustainable develop-

ment of Madagascar. In fact, sustainable development is a political
strategy, which has the aim to assure the continuity of economic
and social development with respect to environment, and not to
compromise the capacity of future generations to answer for
themselves to answer as “Habitable” for the social environment,
“Fair” for the social and economic conditions, and finally, “Viable”
for the economic environment.

Madagascar should insist on the development of renewable
energy for it emergence in 2030.In this sense, the ministry of en-
ergy explained that, energy policy for 2015e2030 in Madagascar,
addresses several pressing economic, social, and environmental
challenges. It supports the transition to the energy mix for elec-
tricity and lighting, which will include 80% of renewable resources,
to achieve the goal of providing electricity to 70% of the population.

In Fig. 12, the positive arrow could be read as “an enhancement
of production”, and the negative arrow as “a loss of production”. At
present, 90% of the energy produced in Madagascar comes from
“biomass energy”, which should decrease up to 70% in 2030. Hy-
dropower energy will produce 13% of the total energy in 2030. In
addition, wind turbine energy, thermalesolar energy and
geothermal energy will be between 0.3% and 5%, 0.7% and 10%, and
0%e1.9%, respectively. Only 0.1% will come from tidal energy. Those
minimum needs correspond to an equivalent of around 50 kg of
petroleum as yearly trading energy per head of inhabitant. Fig. 13a,
b and 13c, show a code to develop and improve the production of
biomass, electricity and hydrocarbon energies. The NEP of
Madagascar is essentially oriented on these three sectors. The main
biomass energy strategies are “protection of forest resources”,
“reforestation of 35,000e40,000 ha per year”, and “financing” (see
Fig. (13a)). There must then be a direct involvement of the popu-
lation in the management of financing, collaboration between the
energy ministry and other ministries, and practical for energy ef-
ficiency. The main objective of Madagascar with regard to elec-
tricity will be “to produce 7900 GWh” in 2030, as opposed to the
1500 GWh currently produced. To that effect, as shown in
Figure (13b), Madagascar should develop a mini-system, utilization
of technologies with weak electric consumption, and so on.



Fig. 13a. A code to develop and to improve the production of biomass energy in the future (2030).

Fig. 13b. A code to develop and improve the production of electricity in the future (2030).
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Madagascar is not a great producer of petroleum, hence, to achieve
this, its main objective must be to conduct many studies to assess
new sites of oil reserves. The simulation details of the direct
758
irradiation in Madagascar are given in section 5.



Fig. 13c. A code to develop and improve the production of hydrocarbon energy in the future (2030).

Table 6
Geographical coordinates of the different studied cities.

Cities Latitude Longitude Altitude (m) Area of region (km2)

Maintirano 22�010S 44�220E 23 38,852
Morondava 20�170S 44�190E 08 46,121
Toliary 23�210S 43�400E 11 16,140
Fort-dauphin 25�020S 46�680E 08 25,731
Fianarantsoa 21�270S 47�050E 1115 87 (district)
Ambositra 20�310S 47�140E 1280 3199
Antsirab�e 19�510S 47�02E 1500 16,599
Antananarivo 18�540S 47�320E 1276 88 (district)
Toamasina 18�090S 49�240E 06 20 (district)
Maroantsetra 15�260S 49�440E 10 21,930
Sainte-Marie 14�470N 60�590O 767 200
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3. Study of direct irradiation in some regions of Madagascar

The purpose of this sub-paragraph is to carry out an analysis of
the variation in the direct radiation obtained by simulation in a few
cities of Madagascar. This study will allow us to have an estimation
on the solar deposit in Madagascar.
3.1. Method and data acquisition

A comparison between the measured data and simulated direct
radiation is not yet possible for all these studied cities, because data
for these areas is nonexistent (excepted Antananarivo city). To
validate the model, we used to study data from Antananarivo city,
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were obtained from National Aeronautics and Space Admin-
istration(NASA), database for a twenty one year peri-
od(1984e2004) [57].All of the data used in this study were
subjected to a quality control and relevant statistical tests before
applying them to the model. This was done by plotting time vari-
ation graph to determine the spurious values.

The geographical locations of the different cities studied are
shown in Fig. 1 and Table 6 shows the geographical coordinates of
the different cities studied.
3.1.1. Mathematical modeling
Mesri et al. [51] studied some theoretical models to estimate the

components of solar radiation received at ground level. These
models take into account the effects of scattering and absorption of
solar radiation during its passage through the atmosphere. The
obtained results through simulation showed that the model of
Davies & Hay and this of Bird & Hulstrom, give better estimate of
solar components where errors between the measured values and
those calculated are negligible. Staying in his logical, in this study,
we have chosen the model of Bird &Hulstrom [51]. It’s actually, the
best model for this study. Climatic data were almost similar. The
illumination due to direct radiation on a horizontal plane is given in
Equation (1):

I ¼ 0.9751 � Isc � tr � tg � t0 � tw � ta � cos (qz) (1)

Where the coefficient of absorption by the ozonelayer t0is given in
Equation (2):



Fig. 14. Monthly irradiation in the regions with a transition tropical climate.

t0 ¼ 1e0.1611 � UO � (1.0 þ 139.48 � UO)�0.3035 � 0.002715 � Uo � (1 þ 0.044 � Uo þ 0.0003 � Uo2)�1 (2)
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where Uo is the thickness of the ozone layer corrected by the op-
tical path of the solar radiation through this layer. The trans-
mittance after absorption of solar radiation by water vapor is given
in Equation (3):

tu ¼ 1e2.4959� Uw � [(1þ79.03� Uw)0.6828þ 6.385� Uw]�1(3)

where Uw is the thickness of condensable water in the vertical
location (cm). The transmittance after absorption by permanent
gases (CO2 and O2) is expressed as a function of the air mass cor-
rected by using Equation (4):

tg ¼ exp (�0.0127 � ma
0.26) (4)

where m is the mass of the air corrected.
The transmittance after molecular diffusion is also expressed as

a function of the air mass inEquation (5):
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tr ¼ exp[� 0.0903 � ma
0.84 (1.0 þ ma � ma

1.01)] (5)

and the transmittance after aerosol scattering can be calculated
from Equation (6):

ta ¼ exp[�ka0.873 � ma
0.9108 � (1.0þka�ka0.7088)] (6)

where kawas giveninequation(7):

ka ¼ 0.2758 � kal/ l ¼ 0.38 mm þ 0.35 � kal/ l ¼ 0.5 mm (7)

kal/l¼ 0.38 mm and kal/l¼ 0.5 mm are two attenuation coefficients
determined from experimental measurements derived by Equation
(8).

ka (l) ¼ b � l�a (8)

where, a is the coefficient of particle size distribution and the co-
efficient b disorder established by Angstro. These values have



Fig. 15. Monthly irradiation in the regions with a humid tropical climate.
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allowed us to calculate kal/l ¼ 0.38 mm and kal/l ¼ 0.5 mm.

3.1.2. Validation of the model
The performance of the studied model was tested statistically,

thanks to coefficient (R2). It is a statistical measure that indicates
how the straight regression line adjusts the actual data. A values of
R2 nearest to 1, indicates that the straight regression line fits well
the data. This indicator varies between 0 and 1. A value of 1 in-
dicates perfect agreement between measurements and model,
while 0, indicates total disagreement [58].

R2 ¼1�
Pn

i¼1ðRðiÞmeas�R
ðiÞ
SestÞ2

Pn
i¼1ðRðiÞmeasÞ2

(9)

Where RðiÞmeas,R
ðiÞ
Sest and nare, respectively, the ith measured values

and ith estimated values of daily solar radiation and the number of
values. All the calculations were performed under the Matlab
environment.

3.2. Results and discussion

Direct irradiation in14 cities of Madagascar are depicted in
Figures 14e16, according to the climate. In Fig. 14, by regrouping
four cities, it is shown that direct irradiation is most pronounced in
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“Maroantsetra”, with an average yearly irradiation of around
850W/m2.It is least hot in “Antananarovo”. The monthly gap of
irradiation is really important in this town, as it fluctuates greatly in
humidity, and has weak wind speed throughout the year. However,
in all these cities, the maximal direct irradiation is around 900W/
m2.June and August are the least sunny months in “Antananarivo”,
with 300W/m2being the maximum irradiation. In“ Fort-Dauphin”
which has a humid tropical climate(see Fig. 16) and an outdoor air
temperature between 18 �C and 34 �C, direct irradiation is very
significant (around 1000W/m2), as compared to the three other
cities. It is the hottest in “Toamasina” (alt ¼ 6m) and “Fort-
Dauphin” (alt ¼ 8m) compared to “Ambisitra”(alt ¼ 1280m) and
“Fianarantsoa”(alt ¼ 1115m), perhaps because of the differences in
altitudes [52]. In fact, the closer wemove from the coastal region to
the mountainous region, the air temperature decreases [45].

Meanwhile, minimum irradiation is obtained in June in these
different cities. Irradiation is often very unstable in “Antananarivo”,
although it can be saved. There are many cyclones of weak in-
tensity. Monthly irradiation in regions with a hot tropical climate is
given in Fig. 15. For the air temperature between 22 �C and 40 �C,
maximum direct irradiation was obtained in “Antsirabe” (935W/
m2).In these towns, it was very hot in “August” compared to other
months.

The results found in this study with regard to the variation in
direct irradiation are in clear agreementas those found by Kameni



Fig. 16. Monthly irradiation in the regions with a hot tropical climate.
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et al. [53].During the entire month, the irradiation peaks to its
maximum around midday, but after this time, it decreases up to
6.00pm. From 6.00pm up to 6.00am, the direct irradiation is null. In
this interval of time, the rate of relative humidity increases, while
outdoors, the air temperature decreases slightly. The quantity of
precipitation is very meager in “Antsirabe”, and the heat is intense,
which may be as a consequence of climate change.

Finally, despite the observed lateness in energy field, the gov-
ernment developed in the aim to improve the energy potential of
country. Some of them are showed in the following paragraph.

Previous section evaluated the irradiation potential in some
cities in Madagascar. Indeed, it was seen a strong increase of the
utilization of solar panel in the most of regions of country. The new
energy policy should be have a significant impact on the energy
production in Madagascar in the next few years.

4. Conclusion

In this paper, we have made a brief review of the resource po-
tential and new energy policies in Madagascar. We have also sug-
gested some solutions to sustainable support the government in its
policy. Madagascar, like many others countries in Sub-Saharan Af-
rica has huge potential resources in renewable energy. Nowadays,
less than 5% of these resources are exploited, perhaps at cause of
the bad government’s energy policy. In Madagascar, solar potential
was estimated to be around 2,000 kWh/m2/year, exploited at less of
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3%; only 1.3% of its hydroelectric potential was exploited; wind
power potential was estimated over 2,000 MW and exploited at
less of 5%. The deforestation continued to act on the climate of
country; today, only 20% of the territory is covered by forest. This
problem was the main concern of many international organiza-
tions. Thanks to the Government’s efforts, an NEP has been estab-
lished to develop its economy. This new Policy is oriented towards
the development of key sectors such as, hydrocarbon, electricity
and biomass. An effort should be made by the government to
develop renewable energy up to 30% by 2030. In this sense, a
transition between fossil energies and progressive renewable en-
ergies is provided in the new Policy. To consistently advance the
energy sector in Madagascar, it is vital to have the complete and
total involvement of all stakeholders in the sector with other
development partners, such as donors, and also local and foreign
investors. Above all, we must encourage the involvement of the
population and set a positive image of renewable in the minds of
people through awareness campaigns and advertising. This new
orientation of theMalagasy Government, vis-�a-vis its economy, can
be seen as a hope for Africa’s future.
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