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ABSTRACT
The vision Madagascar Natural ly aimed to triple the size of protec-

ted areas in Madagascar from 1 .7 mi l l ion hectares to 6 mi l l ion

hectares before 2008, in order to ensure the safe guarding of Ma-

dagascar’s natural heritage and the human wel l -being that de-

pends on it. In 2008, Maromizaha forest was selected by the

Ministry of Environment and Forests tobecome a New Protected

Area where the delegated manager is the Groupe d’Etude et de

Recherche sur les Primates de Madagascar (GERP). One of GERP’s

strategies is to provide support to the l ivel ihoods of the local

people around the Maromizaha protected area in order to reduce

the dependency on natural resources. During Apri l 201 4, GERP or-

ganized a rapid socio-economic survey of 70 households across

six vi l lages, in order to make a prel iminary, comparison and as-

sessment of this development support and its impact on the main

income generating activities of the local people, their highest level

of formal education in 2008 and 201 4, and their thinking about

conservation offsetting. The results showed that in 201 4, 70% of

local people were engaged in agriculture and less than 40% in cat-

tle farming. Some vi l lagers have benefited from pi lot development

projects organized by financial and environmental organizations.

Other local people benefited from other l ivel ihood activities rela-

ted to the conservation management of the forest. Most partici-

pants were aware of the ecosystem services of the forests (94.3%)

and the education level has increased from 2008 to 201 4, al-

though even in 201 4, 56% of the survey participants were educa-

ted only to primary school level ; the rate of i l l i teracy is at 1 5.6%.

We summarize some strengths, weaknesses and recommenda-

tions in order to improve the management of the Maromizaha

Protected Area.

RÉSUMÉ
La vision « Madagascar naturel lement » a été élaborée pour tripler

la superficie des Aires Protégées de Madagascar en la portant de

1 ,7 mi l l ions d’hectares à 6 mi l l ions d’hectares avant 2008 afin

d’assurer le sauvegarde du patrimoine naturel et le bien-être des

Hommes. La forêt de Maromizaha avait été retenue par le Minis-

tère de l ’Environnement de l ’Ecologie et des Forêts pour devenir

une Nouvel le Aire Protégée (NAP) depuis 2008. Ce Ministère a

nommé un délégataire, le Groupe d’Etude et de Recherche sur les

Primates de Madagascar (GERP). L’une des stratégies du GERP est

d’amél iorer les moyens de subsistance de la population locale

vivant à la périphérie de l ’Aire Protégée de Maromizaha afin de

réduire leur dépendance des ressources naturel les prélevées

dans l ’aire protégée. En avri l 201 4, le GERP a organisé une en-

quête prél iminaire rapide sur la situation socio-économique des

ménages pour comparer les principales activités génératrices de

revenus, le niveau scolaire de la population locale en 2008 et en

201 4, et le niveau de leurs connaissances sur les bienfaits de la

conservation. Les méthodes de col lecte de données ont été ba-

sées sur les questions fi l tre et le focus group. Les données analy-

sées montrent que les principales activités génératrices de

revenus en 201 4 provenaient de l ’agriculture(70%) et de l ’élevage

(40%). De 2008 à 201 4, une différence significative des activités

génératrices de revenus a été observée. Certains vi l lageois ont

bénéficié de projets de développement financés par des or-

ganismes environnementaux. D’autres ont profité des activités al-

ternatives l iées à la conservation de la nature comme la

restauration des zones dégradées, l ’assistance ou le guidage de

chercheurs, l ’aménagement des infrastructures, les patroui l les

périodiques, l ’apiculture ou encore l ’élaboration de produits al i -

mentaires et industriels. La plupart des participants ont
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conscience des services écologiques rendus par l ’aire protégée

(94,3%). Le niveau d’instruction a augmenté de 2008 à 201 4, mais

même si 56% ont suivi l ’école primaire, 1 5,6% des vi l lageois sont

analphabètes. Quelques points forts et des l imites sont mention-

nés et des recommandations sont formulées en vue d’amél iorer

le système de gestion de l ’Aire Protégée de Maromizaha.

INTRODUCTION
The main goals of the protected area system in Madagascar are to

maintain environmental services and the sustainable use of natu-

ral resources as a step towards reducing poverty and promoting

sustainable development (Office National pour l ’Environnement

2006). Beginning in 2003, when the national strategy to expand

the protected area network was launched, a number of formerly

unprotected sites started to receive conservation attention.

Through this process, the management of the Maromizaha forest

in eastern Madagascar as a protected area category VI by the na-

tional primate conservation organization Groupe d’Etude et de Re-

cherche sur les Primates de Madagascar (GERP) was approved by

the Ministry of Environment and Forests (MEF) in 2008 (Ratsimba-

zafy et al . 2008). Since then, GERP, together with technical and fi-

nancial stakeholders, has provided support to the l ivel ihoods of

the local people around the Maromizaha Protected Area in order

to reduce the dependency on natural resources.

Located in the southeast portion of the Ankeniheny-Zahame-

na Corridor, Maromizaha forest is characterized by high fauna and

flora species richness (Randrianambinina et al . 2006, Rakotozafy

201 1 , Razafindravony 201 4). The majority of the vi l lages in proximi-

ty to Maromizaha forest rely on agriculture. Currently, the main

threats to Maromizaha forest are the local demand for timber,

charcoal production, and the creation of new agricultural lands

(Rakotosamimanana et al . 2004). In addition, timber exportation

outside the community i l legal logging, harvesting of palm heart,

and lemur hunting constitute further pressures. Because of these

multiple threats, conserving the biodiversity of Maromizaha forest

requires a hol istic strategy to del iver conservation and develop-

ment outcomes effectively and sustainably.

Beginning in Apri l 201 4, GERP undertook a prel iminary as-

sessment of the contribution that conservation of Maromizaha fo-

rest makes to the local socio-economic settingandprepared a

rapid survey of households in six vi l lages adjacent to Maromizaha

forest. The aim of this survey was to evaluate the development

support that had been provided to the vi l lages and assess its im-

pact on the main income-generating activities of the local people,

compare the highest levels of education completed by study par-

ticipants in 201 4 to the outcome of GERP survey in 2008 at the

same vi l lages, and gauge the thinking of study participants about

conservation offsetting, in order to establ ish a 5-year action plan

which wi l l encompass conservation, environmental education,

sustainable development, and sustainable ecotourism (Office Na-

tional pour l ’Environnement 2002).

STUDY SITE
The Maromizaha forest is located geographical ly in lati tude

1 8°57’S and 1 9°00’S, longitude 48°26’E and 48°31 ’E, in the Alaotra

Mangoro region, Moramanga district and within both the rural

municipal i ties of Andasibe and Ambatovola. There are three main

vi l lage areas near the forest: Antsapanana, Morafeno and Amba-

vaniasy (Figure 1 ). The Maromizaha forest is a 1 ,880ha expanse of

largely contiguous forest located 1 40km east of Antananarivo and

Figure 1 . Zones of Maromizaha Protected Area in 201 4.
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225km from Toamasina. Maromizaha is bordered to the north by

the Route Nationale 2, to the east by the Befody hi l ls, to the west

by the Madiorano River and to the south by the Ankazomirahava-

vy River. The forest ranges between elevations of 794m and

1 224m (Ramanahadray 2009). The Maromizaha forest is surroun-

ded by three forest blocks, including the Special Reserve (SR)

Analamazaotra to the northwest, Vohimana forest to the nor-

theast and Vohidrazana forest to the east (Figure 1 ).

METHODOLOGY
The main research questions of our study are: What was the im-

pact of development support on the main income generating acti-

vities of the local people, and within households what was the

highest level (s) of education for the years 2008 and 201 4? Additio-

nal ly, we assessed local people’s awareness of benefits gained

from conservation offsetting.

The methods employed in data col lection included the use of

fi l ter questions (Rennekamp et al . 2000) as a means to establ ish

the essential questions for the survey and, thereby, gain focused

responses (e.g. , Question 2: “Is charcoal production your main in-

come-generating activity?” – if “Yes”, go to Question 3: “What are

the reasons why you practiced charcoal production; if “None”, go

to Question 4: “What is your main income-generating activity?”;

“Was your household a beneficiary of development project?”),and

focus groups to discuss the survey (Rennekamp et al . 2000, Mo-

reau et al . 2004).

We visited six vi l lages: Morafeno, Anevoka, Soarano, Amalo-

nabe, Mahasoa, and Ambatosenegaly. In each vi l lage, we col labo-

rated with the chief of the vi l lage and asked him to look for more

than three beneficiaries of the local support project, and meet at a

mutual ly determined location; once gathered, we conducted one

or more focus groups with three to nine participants each. For

each focus group, we explained the aim of the survey and we as-

ked individuals the same question one by one, taking note of the

repl ies each person made on their survey sheet. Al l sessions were

also tape recorded.

In total , there were ten questions on the survey. Two

questions were about the household economic situation; five

questions dealt with the main income generating activities of the

household. One question was about income management in the

household, one question asked for the highest level (s) of educa-

tion for members of the household, and one question dealt with

their cognition of household members regarding the economic

advantages of conservation.

For statistical analyses of the survey data, Chi-Square was

performed, using GraphPad Prism (graphpad.com/quickcalcs/).

RESULTS AND DISCUSSION
We interviewed a total of 70 participants from six focus groups in

Anevoka, two focus groups in Ambatosenegaly and Morafeno;

one focus group was held in each of the vi l lages of Mahasoa,

Amalonabe and Soarano. The household size among the six vi l -

lages varied from one to eight persons, with a mean of 4.2 ± 1 .5

persons. The main income-generating activities across the six vi l -

lages for the years 2008 and 201 4 were agriculture, l ive-stock,

charcoal production, logging, breaking stones, bee-keeping, fish-

farming, sel l ing, and others (handicraft, teaching).

Statistical analyses revealed a significant difference in the

main income-generating activities between both years (χ²=31 .62,

df=8, p=0.0001 ). Between the years 2008 and 201 4, agriculture

(38.4% vs. 46.0%), l ive-stock (20.0% vs. 29.4%), and handicraft and

teaching (4.6% vs.6.4%) activities had increased, whereas activi-

ties such as logging (4.6% vs. 3.2%) and stone breaking (6.2% vs.

5.6%), and in particular charcoal production (1 3.9% vs. 2.4%) had

decreased. Most people grew food crops, such as rice, cassava,

maize, sweet potatoes, cucumbers, potatoes and beans, whi lst a

few grew cash crops such as sugar cane, the leaves of ravintsara

or Cinnamomum camphora (identification by Razakamalala 201 5

In l i tt. , Supplementary Material ) for producing essential oi ls, and

ginger.

Since 2008, the local population had the opportunity to get

involved in occasional activities (guides,cooks, guards, and por-

ters) during the visit of researchers, students and tourists to the

Maromizaha protected area. In addition, forest restoration of the

Mantadia-Maromizaha-Zahamena Corridor from 2008 to 201 0 be-

nefitted the local population of Maromizaha protected area. One

hundred people found jobs as tree planters and nurserymen. In

201 2, the passage of the cyclone Giovanna destroyed food crops

and bananas. In 201 3, a plague of rats destroyed more food crops

of the vi l lagers. Therefore, in 201 2 and 201 3, the local population

was beyond their means to survive.

In 201 3, GERP/Global Environment Faci l i ty Smal l Grants Pro-

gramme Madagascar (GEF-SGP) shared one hundred ki lograms of

improved seeds of kidney beans with a close col laboration bet-

ween GERP and the National Center of Appl ied Research to Rural

Development (FOFIFA), ferti l izer and three tons of gingers to fifty

peasants. This project also provided beehives and honey extrac-

tors, as wel l a professional beekeeper to monitor twenty pi lot

beekeeping operations for a fortnight.

A bee disease cal led varois (Varroa sp. , Acari : Varroidae),

common in the area near the forest of Maromizaha, has been ne-

gatively affecting the honey harvested by the farmers since 201 1 .

To combat the disease, beekeepers around Maromizaha forest

started using a biological treatment that was shared by a beekee-

ping special ist. The effective treatment uses the scent of the wi ld

thyme plant (Thymus serpyllum), which has been soaked in a vi-

negar concentrate.

The study found that in 201 4 some people were participating

in new income generating activities, such as fish farming and bee-

keeping. Fish farming was tried and carried out by a smal l number

of individuals (<2%). Beekeeping activities and forest protection

have been noted to have a mutual ly beneficial relationship. Maro-

mizaha forest has many benefits for beekeeping when compared

to a beekeeping area with Eucalyptus trees. The types of tree spe-

cies within Maromizaha forest have qual i ties that improve the ho-

ney harvest that beekeepers get from their hives. Smoke from

slash and burn agriculture and charcoal ovens are the main ene-

mies of bees, as they force the bee populations to move around

and change hives. Because of this, beekeepers are more wi l l ing to

participate in forest protection and encouraging people to not use

charcoal ovens. The incomes generated from honey sales are en-

ough to support the l ivel ihoods of beekeepers.

The rate of auto-consumption of crops was at 1 00%. Some

44% of vi l lagers saved at least a part of their income for their chi l -

dren’s education. Investing in l ivestock was done by 21 .4% of

people, 1 8.6% of people spent income to improve their house

(shifting from a traditional to a modern house), whi le 1 0.0%

bought furniture.

From 2008 to 201 4, i l l i teracy decreased from almost 40% to

just 1 3.6%. The percentage of people fin ishing the final class of
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primary school increased from under 20% to 25.4%, and those

completing the final class of secondary school rose from under

5% to 8.5%. The difference between 2008 and 201 4 in highest le-

vel of education achieved was not statistical ly significant

(χ²=1 1 .98, df=8, p=0.1 521 ). Since the development program star-

ted in 2008, educational opportunities for chi ldren have improved.

The study participants noted that they wi l l help support their chi l -

dren through higher school levels, instead of not al lowing their

chi ldren to study.

The 201 4 survey results showed that 94.3% of the partici-

pants understood that the forest provides important ecosystem

services (e.g. , drinking water, fresh air, water for their agriculture,

traditional medicine, suitable habitat for wi ld l i fe, timbers in the

areas of use; Figure 2, Supplementary Material ). Only 38.6% consi-

dered conservation offsetting to produce tangible outcomes in

terms of employment, whi le 1 7.1 % of respondents noted tourism

as a benefit from conservation offsetting. In general , the vi l lagers

feel that forest protection benefits their communities. The com-

munities already know the laws and regulations regarding forest

protection and the consequences of destroying the forest. There

are, however, some people who are not permanent community

members and who continue to cut down forest and make char-

coal in order to generate income. This behavior is not put up with

or condoned by long-term community members in the area

around Maromizaha. The development programs have incorpora-

ted local and traditional authorities to help deal with this problem

(Ingram et al .201 2)

CONCLUSION
One strong point of the development work made clear by the stu-

dy is that the development projects were able to continue through

the pol i tical turmoi l in Madagascar that started in 2009. There

were also community members ready and wi l l ing to participate in

forest protection and modern, effective farming and animal hus-

bandry practices.

A weakness of the project is that the number of people who

are able to participate in the development projects is very smal l

compared to the total number of households in the three com-

munes around the forest. Another weakness or difficulty is pro-

moting behavior change, especial ly regarding agricultural

techniques l ike slash and burn agriculture.

Furthermore, improvement of materials and suppl ies needed

for the development program to help a large number of communi-

ty members is possible only by partnering with national in itiative

and Madagascar investment. These col laborations can help im-

prove the development work around Maromizaha to reach a lar-

ger number of people by increasing the quantity of agricultural

equipment avai lable to the development project and increasing

the frequency and intensity of effective development projects. Al-

so greatly needed is the improvement of partnerships with local

authorities in order to decrease and el iminate harmful practices

and behaviors such as charcoal production and slash and burn

agriculture.
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Table S1 . Distribution of the population of Morafeno. (Source: 201 3

census Morafeno).

Table S2. Location of vi l lages, the number of focus group and par-

ticipants.

Figure S1 . Main income-generating activities of vi l lagers l iving in

and around the Maromizaha Protected Area on the years 2008

and 201 4.

Figure S2. Income use of vi l lagers l iving in and around Maromiza-

ha Protected Area.

Figure S3. Highest level of education completed by study partici-

pants.

Figure S4. Breakdown of knowledge about the conservation off-

setting.

Figure S5. Ravintsara tree or Cinnamomum camphora , Lauraceae,

planted near Maromizaha Protected Area, an al logenous species

also known as the camphor tree.

Figure S6. Syntype of Cryptocarya aromatic, Lauraceae, an ende-

mic species in the Lauraceae fami ly, also known in Madagascar by

its vernacular name Ravintsara .


