Biodiversity and Human Well-being in Madagascar
1. Introduction
Madagascar reported
 that biodiversity has major impacts on human well-being. In Madagascar, about 70 to 75% of the population directly depends on plant resources – mainly farmers and communities living in forests but also workers involved in crafts, with many women among them. The number of species inventoried in Madagascar is 1,091. Fauna plays an important role for human well-being (main source of animal proteins, disease control, source of income, cultural values attributed to species, etc.), ecotourism, and ecosystem balance. The report discussed environmental services, human food, production of wood and fibers, use of medicinal plants, ornamental plants, fauna species and tourism. 

2. Environmental Services

Land ecosystems provide tremendous environmental services. They ensure production, regulation, and the other functions related to cultural values. The following goods and services are provided by production functions of ecosystems:

· Oxygen, food, fodder, and nutrition;

· Biochemical products and nutrients;

· Water for consumption, irrigation, industrial, and pathway;

· Genetic and medicinal resources (flora and fauna);

· Fuel and other sources of energy, including oil and wood;

· Raw materials for building, garments, crafts, etc.;

· Ornamental resources.

Regulation functions of ecosystems are:

· Regulation of runoff from mountain areas, through the plant cover;

· Regulation of floods by river forelands and water meadows,

· Catchment of water and resupplying of groundwater; 

· Protection of dunes, mangroves, and forest borders against flooding;

· Biological control mechanism such as protection of crops;

· Formation of arable soil and maintenance of the soil’s fertility;

· Maintenance of biological and genetic diversity (among species and habitats);

· Micro-climate function of forests; 

· Forests as carbon traps in terms of global greenhouse.

The Signification functions that are related to cultural values include:

· Aesthetic values (beauty of landscapes and the nature);

· Spiritual an religious values such as with sacred trees and forests;
· Historical and cultural values;
· Scientific and educational values.
Estimation of the Economic Benefits of Conservation:
It is estimated that from 2002 to 2012, the avoided deforestation in Madagascar will ensure the storage of 46.6 million tons of carbon dioxide (CO2). The overall economic benefit that the country obtained over the last five years through the system of protected areas is about USD57 million for ecotourism services, and USD80 million for hydrological services.

Marine and coastal ecosystems strongly contribute to the development of the local, regional and national economy. For example, coral reefs and mangroves that usually contain shrimps represent potential incomes about Euro100 million and 200 million per year. Incomes include environmental services provided by their natural resources. Indeed, coral reefs break waves and thus reduce their impact on the coast and erosion of the coastline.

3. Human food
Wild Human foods are composed by three types of products: forest tubers, palm trees, and wild fruits.

Forest tubers are used as security food by communities living near forests, especially during the lean period. The most consumed species belong to the genus Dioscorea (at least 15 edible species).

For palm trees, the most savoured parts are the terminal bud and the heart (palm cabbage). The most used species are Dypsis basilonga, Borassus madagascariensis, and Marojejya insignis. However, other organs such as young shoots and fruits are edible in some species (Dypsis baroni and D. utilis). The fruits and terminal buds of some species such as Hyphaene coriacea and Dypsis decaryi are fermented to obtain alcoholic beverages.

Forest fruit species improve the nutritional quality of farmers’ food rations by providing sugar and trace elements.
CASE STUDY: Yams in the Fandriana-Vondrozo corridor, in Fianarantsoa

Yams are found in the open habitats of the corridor. During the lean period, local communities have no more rice to feed and yams are the only edible plants available. To survive, local population collects tubers of cultivated species and wild species.

According to surveys among 700 households, Discorea alata and Discorea bulbifera are the two main yams cultivated and widely used in the region while Dioscera kimiae and Dioscera seriflora are abundantly found in the wild.

In order to maintain the corridors’ richness in yams, a project for conservation and sustainable use of yams was initiated in 2007 by the RBG, in partnership with FBM-NT and the University of Antananarivo.
4. Production of wood and fibers

High quality of timber trees such as Dalbergia (30 species with at least five endemic, Ocotea (3 endemic), Khaya madagascariensis, Commiphora spp, Calophyllum chapelieri and Diosp yros spp. (palisander, ebony, rosewood, etc.) can be found in Malagasy forest.

As regards non-wood products, the rural population also uses Raphia spp, Bismarckia nobilis, and Ravenala madagascariensis for building, braiding, ropes, and clothing. The table below shows the use of some forest species.

5. Use of medicinal plants in public health

More than 60% of the population use medicinal plants (forestry or self-sown species), given the scarcity and the cost of imported drugs. About 35% of the medicinal plants in use are endemic.

The use of medicinal plants is reflected by the volume of products sold on local markets. This trade is essentially informal, so there is no comparison between traditional use and exportation. The annual consumption is estimated at 4,000 tons of raw plants, out of which about 150 tons come from a pool of 20 plants.

Industrial exportations are composed by 50 species, out of which, 30 are from forests and 35% are endemic species. The annual amounts range from 30 to 1,300 tons, mainly of dried raw plants but rarely of raw extracts. While they are considered as accessory forest products, medicinal plants are actually resources with huge financial and scientific potentialities: they are used for their active principles or as a source for chemical molecules (database of the Flora Permanent Secretariat, 2009).

6. Ornamental plants

The trade of ornamental plants is one of the Malagasy people’s sources of income. The most marketed ornamental plants are classified in four groups: orchids, palm trees, succulent plants (Adenia spp., Aloe spp., Alluaudia spp., Commiphora spp., Cyphostemma spp., Delonix spp., Didierea spp., Euphorbia spp., Kalanchoe spp., Operculicarya spp., Pachypodium spp., Senna spp., Uncarina spp., and Zygosicyos spp., etc.), and water plants, particularly Aponogetons.

Exportation of ornamental plants is under the CITES regulation. There currently 20 licensed horticultural operators (Database Flora Permanent Secretary, 2009) and the exported plants come essentially from their horticultural centers. The following table shows the volume of main exported species:

Table 19: Exports of some Species Extremely Valuable Commercial Species (kg).

	Species Nature
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Aponogeton fenestralis bulbs
	61,250
	14,200
	8,800
	20,864
	30,220
	17,150
	11,755

	Aponogeton henkelianus bulbs
	13,710
	18,850
	21,665
	17,470
	25,960
	23,000
	9,600

	Euphorbia itremensis plants
	0
	0
	0
	0
	829
	543
	225

	Pachypodium brevicaule plants
	207
	490
	0
	505
	1,814
	1,279
	1,628

	Pachypodium densiflorum plants
	33
	235
	3
	514
	942
	1,825
	1,191


Source: Evaluation of the national policy related to the trade of wild species to support CITES, 2008.

These five species are traded by all the specialized operators, given their price in the international market. In addition, each operator requests to collect 5,000kg of Bismarckia nobilis and 6,000kg of Ravenea rivularis per year. (Database Permanent Secretary Flora, 2009).

7. Fauna species

The two following paragraphs highlight some positive effects derived from the conservation of amphibians and chameleons.

A. Amphibians

Amphibian biology and ecology required specific habitat and consequently sensitive to any habitat alteration (water and forest’s health) and climate change. The Malagasy frog can contribute to reduce malaria and schistosomiasis as they eat mosquitoes and larvae.

It could be a tremendous source of animal protein if it use in sustainable ways. Given their attractive looks and colors, amphibians are exported under the CITES control. In addition, many species contribute to the dissemination of flora, including fruits and medicinal plants.

B. Chameleons

Chameleons are relatively well-known and are appreciated by the general public in Western Europe, the USA, and throughout Asia. Madagascar makes profits from the international trade of chameleons; however, since 1995, the CITES has suspended exports for all chameleons from Madagascar, except four species of Furcifer that have a large distribution area. Chameleons can potentially contribute to social and economic development for three reasons:

· They attract tourists in Madagascar because they are outstandingly featured in advertising campaigns, websites, and natural history television programs;

· They may serve as flagship species to attract financial support for the creation and protection of protected areas;

· Their income generated from legal and sustainable export of certain chameleon species could be used to support local communities and conservation actions. This is however not yet apparent in Madagascar where the only beneficiaries of the chameleon trade are the collectors, exporters, and the government.

8. Tourism

Tourism is the third source of currencies for Madagascar. The natural biodiversity capital is the main product for the country’s touristic development. Up to 60% of the recorded visitors in Madagascar are for tourism purpose. They enjoy the beach as well as parks, so it difficult to make distinction between nature tourism and ecotourism.

Undoubtedly, the tourism sector has significantly developed itself in the recent years and its effects have reached the sectors of infrastructures, transportations, education, rural development, and even internal security. For example, in some localities such as Ranomafana, Andasibe, Ranohira, or Maroantsetra, local livelihoods depend on tourism and other touristic sites, such as Nosy Be or Sainte Marie are considered as regional growth poles.
Table 20: Trends of the Tourism Sector from 2002 to 2007

	-
	2002
	2003
	2004
	2005
	2006
	2007

	Arrivals at the border
	61,600
	139,200
	228,700
	277,000
	311,700
	344,300

	Number of tourists
	36,960
	83,520
	137,220
	166,200
	187,020
	206,000

	Number of visits in protected areas
	21,340
	88,160
	101,102
	106,700
	108,300
	113,000

	Receipts in currencies (millions of DTS)
	27.8
	54
	105.3
	124.5
	157.7
	211

	Capacity of accommodation (rooms)
	8,700
	9,300
	10,200
	10,800
	11,800
	13,300

	Jobs directly created
	17,600
	18,600
	19,850
	21,160
	22,480
	24,360


Source: Ministry of Tourism, 2008

Case Study: Evaluation of the Economic Impact of Whale-Watching Ecotourism in the Marine Areas of Madagascar

Although the marine areas of Madagascar count 16 species of cetacean, the humpback whale is the most appealing for cetacean commercial watching. Every year, from June to November, thousands of humpback whales migrate in Malagasy coastal areas to breed. With their fascinating courtship displays, they offer an unforgettable experience to watchers. A study to evaluate the economic impact of whale watching for years 2007 and 2008 was conducted in Madagascar. The information collected from the study provides a means of protesting against whale hunting.

The whale watching industry has known significant growth in Madagascar, with an average individual investment growth of 14.8% according to the table on the growth of the whale watching activity. This increase probably derives from the overall development of tourism in Madagascar at the individual investment growth rate of 13.2%. During the 2008 season, whale watching in the nature generated a total of 197 jobs for the coastal communities of Madagascar and brought foreign currencies equivalent to approximately USD1, 825,628 in the coffers of the State.

Tableau 21: Growth of the Whale Watching Industry in Madagascar

	Year
	Number of whale observers
	Number of operators
	Direct expenditures (USD)
	Indirect expenditures (USD)
	Total expenditures (USD)

	1998
	4,000
	12
	120,000
	554,000
	774,000

	2008
	15,928
	41
	814,495
	1,011,533
	1,825,628


The political crisis in 2009 can lead to a decrease of touristic industry incomes. Long term whale watching benefits in Madagascar will remain strong if no major perturbation affects their natural habitat.

Case Study: Evaluation of the Local Income from Ecotourism in Three National Parks: Andasibe, Masoala, and Andohahela

Andasibe is the second most visited park of Madagascar and the smallest one as well. Tourism incomes ensure 90% of its operational costs. Park appeal includes indris and the capital’s proximity. Typical visitors include nationals, local residents, and foreign tourists. In terms of ecotourism infrastructures, five main hotels and a camping site managed by MNP and local associations can be found in its surroundings. Most foreign tourists stay for a night and 20% of them come through tour operators.

Masoala is the largest (in hectares) national park and its access is difficult because of lack of infrastructures. Park appeal includes the rainforest’s diversity and dolphins. Typical visitors include people who have visited the Zoo of Zurich, kayakers and naturalists, mainly from Switzerland (24%) or USA (18%). 90% of them go to Maroantsetra, 100% visit Nosy Mangabe, 50% go to Masoala, and less than 10% cross the peninsula. Ecotouristic infrastructures include seven hotels in Maroantsetra and three lodges on the peninsula. On average, visitors stay four to five days in the area and 40% of them from tour operators.

Andohahela is the only comprehensive park including both tropical rainforests (south of the Tropic of Capricorn) and dry forests. Its access is also difficult. Park appeal includes the tropical rainforest, the transition forest, and the semi-arid forest. Visitors are essentially French (41%), Malagasy (30%), Italians (24%), Americans (12%), and English (9%). Taolagnaro, the largest town in the park’s vicinity has 50,000 inhabitants, 16 hotels, and 18 restaurants. In 2005, Taolagnaro had 13,500 tourists.

The following table shows the comparative leverage effect of the parks’ visit on local incomes:

Table: Comparing Local Incomes in the Three Parks of Andasibe, Masoala, and Andohahela –

	
	Andasibe
	Masoala
	Andohahela

	Number of visitors
	17,847
	2,848
	1,352

	MNP incomes (US$)
	192,500
	17,500
	5,800

	Total local incomes (US$)
	850,000
	600,000
	317,500

	Local incomes/visitor (US$)
	50
	262
	235

	Local incomes/ MNP income
	4
	33
	20


USD1 = MGA2, 000

This study highlights that ecotourism is a factor of development and source of income in the areas where the national parks have been set up. Considering the ratio between local incomes and MNP incomes, parks are levers of local development.

9. Valuation in National Strategy for Sustainable Management of Biodiversity (NSSMB) (1996)

Valorizing biodiversity. Biodiversity valorization has three components:

· Improving knowledge on the economic, ecological, social and cultural values of biodiversity: traditional know-how and social and cultural practices; ecological value of biodiversity; economical value and trade; research and bioprospection.

· Revitalization of biodiversity product sectors: market analysis, value chain analysis, private sector involvement and promotion of sustainable sector management systems.

· Development of ecotourism: providing incentives and security to operators and assessing the environmental impacts of their investments.

A. Improving Biodiversity Knowledge

A.1. Environmental Dashboard

The country has a national environmental dashboard or “Tableau de Bord Environnmental” (TBE) and regularly generates reports on the environmental status. Although initially designed to be a decision-making tool, the national environmental dashboard proved useful to the different research and training work at the country’s level.

Subsequent to the administrative regions creation, environmental dashboards have now been fine-tuned down to regional level. Eighty percent (80%) of the regions now have their own dashboard. In addition, the functions of clearinghouse and knowledge management on biodiversity and biosafety are ensured by the National Office for Environment (ONE).

A.2. Regional Environmental Policies and Prescriptions

As part of the effort to integrate environmental concerns into decision making and based on existing knowledge, prescriptions related to the environment were designed to be applied for regions’ development policies. More than half of the 22 regions of Madagascar now have such prescriptions.

A.3. Improving Biodiversity Knowledge and Its Value

Improving biodiversity knowledge and its value promote sustainable management of a given species. Results from species knowledge improvement could be used for CITES or for species conservation assessment in the IUCN red list.
A.3.1. Fauna sectors

Knowledge was improved through target species studies such as a) national or international scientific workshops for conservation species assessment (e.g.: Global Amphibians and Mammals Assessments in 2004 and in 2005) or b) developing species conservation strategies or plans (e.g.: the Conservation Strategy for Madagascar’s Amphibians [WCSMA] workshop in 2006 and the tortoises conservation status assessment workshop and tortoise conservation plan development in 2008, with support from TFTSG [Tortoise and Freshwater Turtle Specialist Group]). Concerning local market sectors, value chain analysis of some species are underway such as the crocodile leather trade supplying the local market.

A.3.2. Flora sectors

Each year, the Plants Specialist Group from Madagascar (GSPM) conducts plants’ conservation status assessments in collaboration with IUCN. In 2005, 39 plant species were prioritized for value chain analysis and different studies were conducted to improve knowledge on flora values, such as the “Plant Resources of Tropical Africa” (PROTA), as part of building knowledge and promoting rural development.

This project works on useful plants of Tropical Africa. The Botanical and Zoological Park of Tsimbazaza hosts its Indian Ocean’s islands regional office (Mauritius, Comoros, Seychelles, Reunion, and Madagascar). The project started in 2002 as a documentary research on grey literatures in the country’s different documentation centers and established a database. As a result, books related to each group of plants, intended for farmers use, researchers, etc., were published.

During the final phase of the research on each group of plants, PROTA financed small projects to the benefit of farmers’ groups, NGOs, and Institutions that came up with eligible projects.

Objectives of the small projects are to highlight the positive impact of findings on rural development and to promote also family income. Then, two projects were funded: melon cultivation in the Middle-West and the domestication of tinctorial plants in Amoron’I Mania.

The Melon Cultivation project is implemented by a group of farmers in the region of Bongolava, in the middle-western part of the country. With PROTA’s funding, a new melon cultivation technique developed by the CTHA, coordinator of this project, in Madagascar was transferred to farmers of the Marohazo Fokontany, Rural Commune of Sakay. These farmers were able to produce melons in a good quality and diversify their income-generating activities. With the extra income, they were able to construct a well, buy television sets, and pay the school fees of their children. These are parts of poverty reduction and rural development activities.

The tinctorial plants domestication project is implemented in the region of Amoron’i Mania. Aika (Indigofera arrecta), Bongo (Danaïs ligustrifolia), and Nato (Labourdonnaisia madagascariensis) are natural colorants heavily used by the region’s weavers. The latter are faced with supply issues because Aika is a seasonal plant and Bongo and Nato are getting scarce. The objective of the project was to give weavers the possibility of finding these plants throughout the year.

With PROTA’s funding, the Mondo Gusto Association collaborates with the Ankanin’ny Marary Ambositra (District of Ambositra) proceeded a) Aika domestication to make it available throughout the year and b) Nato and Bongo conservation by setting up a nursery. Seedlings will be reintroduced in the primary forest later on. This allowed both for conserving the species and helping weavers improve their family income (rural development).
B. Value Chain Sustainable Management
B.1. Adoption of the Sustainable Management System
B.1.1. Legal framework

The following texts were promulgated as part of the species trade sustainable management, especially for threatened species:

· Act 2005-018 on the international trade of wild fauna and flora species (which defines international trade documents and procedures in conformity with CITES, reinforces the protection of non-CITES species (Wild flora and fauna), defines infringements of the international trade rules with precision and sets dissuasive penalties for offenders). The act was drawn up based on the CITES model law and Secretariat’s recommendations. It was naturally adjusted to the national context, namely through the creation of an appendix 4th listing non- CITES species. Special actions and provisions are provided for this group of species, such as the requirement of an outgoing pass instead of CITES permits.
· Decree N°2006-097, setting the modalities of Act enforcement on the international trade of wild fauna and flora species (which defines the respective duties of the management body and the authorities and the nature of their relationships);
· Decree 2006-098 publishing the revised CITES appendices;
· The decree classifying wild fauna species (revision of the old decree in compliance with CITES Appendices, IUCN classification, and with consideration of the last information available on the status of Malagasy species). This list is currently being verified by scientific authorities before submission to the Government Council;
· The decree regulating the modalities of enforcement of Ordinance 60-126 of October 3, 1960, setting up the regime of hunting, fishing, and fauna protection.

B.1.2. Operation Mechanism

Code of Conduct: Act N°90.033 (1990) of the Environmental Charter and the national strategy for biodiversity management (2002) govern all laws related to biodiversity (including CITES). Requirement specifications or “cahier de charge” was established to refine the national policy regarding the international trade of wild fauna and flora species. They include operator obligations and may be subject to modifications, based on the results of the cost-benefit analysis.

The manual of procedures for the management of Madagascar’s wild fauna and flora was finalized in January 2006. It sets formalities to be met to collect, transport, hold, and export specimens of wild species. Appendices include samples of the administrative documents to be filled in each specific case. This manual is a useful tool, not only for operators, but also for forest agents in charge of managing wild species in Antananarivo as well as in regions. The first section of this Manual can be already used by any individual wishing to get information on wild fauna and flora management in Madagascar.

Role of the scientific authority: the scientific authority has had legal existence since March 2003 (Ministerial Order is under revision based on Act enforcement and new decree previously mentioned) and has been fully operational since February 2004. It includes two units: the fauna scientific authority represented by the Animal Biology Department of the University of Antananarivo and the flora scientific authority represented by the Plant Biology Department of the University of Antananarivo. Each authority is comprised of scientists from universities or scientific institutions.

Transparency method for setting quotas: All experts from each fauna group (insects, amphibians, reptiles, birds, and mammals) met in April 2006 to draw up an objective methodology for setting quotas.

This methodology sets formulas based on different parameters: zone of occurrence, habitat, fragmentation, abundance, density, population size, etc. The data used are derived from the results of the field work conducted on each group in Madagascar. Prudent quotas are set when data is unavailable or deficient. This methodology for quota setting, established in 2006 is still valid and has not been subject to any modification.

Besides, to remedy to the problems linked with the operators’ capacities, the Management Body (MB) and the fauna Scientific Authority (SA) decided to conduct a technical appraisal of each operator’s reception infrastructures, prior to the annual distribution of quotas. Quotas are then distributed among the operators, based on the results of the centers’ evaluation. The breeding centers evaluation grid was defined on the basis of the scientific authority and the management body criteria, which are subject to change.

B.1.3. Access and Benefits Sharing (ABS)

Benefit-sharing actions are being conducted under different projects, such as ICBG’s bioprospecting in the region of Diana, management transfer in throughout M adagascar and the baskets trade in Mahabo-Mananivo. In spite of these efforts, the evaluation of the national policy related to the wild species trade, conducted in support of CITES in 2007-2008 underscored the need of benefits’ distribution improvement at the different stakeholders. To enhance these actions and promote equity in benefit-sharing, the national strategy for ABS is under finalization.

Box: Fair Trade of Baskets by the Women’s Association in Mahabo- Mananivo (Source: Missouri Botanical Garden, www.blessingbasket.org)

Blessing Basket Project® is a non-profit organization which made its mission to reduce poverty through long-term employment and prosperity wages. Upon MBG’s request, the organization brought its model to the basket braiders of the village of Mahabo (South -East of Madagascar), located on the South border of Mahabo forest. The partnership is aimed to improve economic conditions in support to MBG’s local conservation efforts. The “Blessing Basket Project Prosperity Wages” remunerates the braiders of Mahabo five times higher, as part of Fair trade. The organization grants them a market in the USA, Canada, and Europe, through 125 retail points of sale. The results have been acknowledged throughout the world, including in Mahabo, says Theresa Wilson, founder and Executive Manager of the “Blessing Basket Project”, based in Granite City, Illinois. Last year, the “Blessing Basket Project” injected the equivalent of USD450,000 in developing countries through the sale of more than 15,000 baskets. MBG noted that the first year’s production will contribute to more than 10% of Mahabo’s economy. Each basket is signed by a braider and contains a card describing the material used, the area where it was collected, and sometimes personal experiences of the braider. Prices range from USD30 to USD45, depending on the basket’s size and style.

C. Ecotourism Development
Ecotourism is the least destructive mode of ecosystem valuation known in Madagascar. Its development was started with the setting up of a protected areas network. In the recent years, it was noted that nature tourism out of protected areas developed, sometimes linked with environmental conservation objectives or benefit redistribution.

Table : Changes in the Number of Visits in Madagascar Protected Areas

	Year
	2002
	2003
	2004
	2005
	2006

	Number of visitors in protected areas
	21,344
	88,159
	101,102
	106,692
	108,294


Source: MNP
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