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ABSTRACT
Contiguous forests in Madagascar are continuously converted 

into forest fragments due to deforestation, and dispersed into 

landscape mosaics dominated by agriculture. These fragments 

are of increasing importance for biodiversity conservation as 

well as for the well being of rural inhabitants, providing a high 

diversity of timber and non - timber forest products. An increasing 

number of international projects are therefore trying to preserve 

remaining forests and to transfer the management of these for-

ests to local communities. However, it is not known how impor-

tant the preservation of forest fragments are to local people. 

We therefore explore the importance of forest fragments as a 

source of cash income to different groups separated by wealth 

level and access to forest resources. A multi - method research 

approach was taken, based on score application exercises as 

well as interviews with individual households and focus groups. 

Our study site was located at the east coast of Madagascar 

in the Manompana corridor. Results show that some groups 

are significantly more interested in the preservation of forest 

fragments than others. Interest is significantly related to the 

wealth of local inhabitants as well as to the walking distance 

between villages and forest resources. Nevertheless, interest 

in resource preservation does not depend on how important 

fragments are to local people, but rather on the awareness 

about resource scarcity.

RÉSUMÉ
En raison d’une forte déforestation sur la côte est de Madagascar, 

de nombreux massifs forestiers d’un seul tenant et de vastes 

écosystèmes interconnectés ont été détruits, laissant des 

fragments de forêts qui s’intègrent dans une mosaïque pay-

sagère dominée par l’agriculture. Ces fragments gagnent en 

importance. Ils jouent un rôle de premier plan dans les réseaux 

de biodiversité en assurant un certain niveau de connectivité. 

Mais les fragments sont essentiels au bien - être de la population 

locale, fournissant produits et services pour la consommation 

quotidienne ou donnant accès à un revenu monétaire. Sur un 

plan global, aussi bien les organisations de protection de la 

nature que les milieux scientifiques essayent d’endiguer la 

déforestation. Depuis les années 1996 la politique nationale à 

Madagascar a généré lois et processus visant à transférer la 

gestion des ressources forestières de l’Etat aux communautés 

locales.  Cependant, il n’a pas été possible, jusqu’à ce jour, 

d’atténuer l’ampleur de la destruction et de la fragmentation 

des forêts pluviales de l’île. Plus encore, à l’heure actuelle la 

perception de l’importance des fragments de forêts n’est pas 

connue par la population. Un projet de recherche a été lancé 

pour contribuer à combler cette lacune, dans le corridor de 

Manompana, sur la côte. Les buts de ce projet étaient (i) d’ex-

plorer l’importance des fragments de forêts pour les revenus 

monétaires de la population locale et (ii) d’analyser la percep-

tion de l’importance des fragments de forêts par la population 

locale. Les recherches se sont déroulées dans quatre villages 

situés à des distances différentes du grand massif forestier. La 

population locale a été répartie en différentes catégories de 

niveau de vie et en fonction de la distance à parcourir entre 

les villages et la forêt. Cette approche a permis d’étudier  le 

rôle de la forêt quant aux revenus monétaires des différents 

groupes de la population. Nous avons également cherché à 

établir un lien entre l’ampleur des revenus monétaires et un 

intérêt à conserver les fragments de forêts qui subsistent. 

Nos méthodes de recherche font recours à des exercices de 

«  scoring  », à des discussions avec des groupes ciblés et à 

des enquêtes de ménages. Il ressort des analyses que certains 

groupes ont un intérêt à conserver les fragments forestiers. Cet 

intérêt est significativement lié, d’une part, au niveau de vie de 

la population, d’autre part, à la distance entre le village et le 

massif forestier. Cependant, l’intérêt à conserver les fragments 

de forêts est plus fortement lié à la conscience de la finitude des 

ressources forestières qu’au montant des revenus monétaires 

que la population peut tirer des produits forestiers.

INTRODUCTION
The planet is gradually losing its original tropical forests 

(Shvidenko et al. 2008). Most tropical landscapes are not only 

confronted with severe deforestation but also with forest frag-
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mentation (Laurance et al. 1998, Ranta et al. 1998, Laurance et 

al. 2002), which often leads to decreasing vitality of remaining 

contiguous forests (Malanson and Armstrong 1996, Shvidenko 

et al. 2008). This is also the case in Madagascar, where forests 

are increasingly fragmented (Harper et al. 2007, Gorenflo et 

al. 2011) by agricultural activities (Messerli 2002, Pollini 2009). 

Between 1950 and 2000 more than 40 %  of the island’s forests 

were cleared, and between 2000 and 2005 the annual deforesta-

tion rate was estimated to be 0.5 %  (USAID 2009), resulting in 

a patchwork of dispersed forest fragments (Harper et al. 2007). 

Forest fragments are of growing importance, not only for the 

biodiversity, but also for the well - being (Pfund et al. 2006, Bawa 

et al. 2007). Rural people are increasingly forced to meet their 

needs by taking products from the remaining forest fragments 

(Pfund 2000). In the Manompana corridor, on the eastern coast 

of Madagascar, people have to walk large distances to reach 

larger contiguous forests. Thus, they collect forest products 

for daily life in the forest fragments that are closer to villages. 

These products, such as fuel wood, timber, medicinal plants, 

honey, tubers and others, seem to be important for the local 

population and their livelihood (Fedele et al. 2011, Urech et al. 

2011). Despite the apparent importance of forest fragments, 

forest clearance in Manompana is continuing (Pfund et al. 2011). 

With this research we aimed to identify population groups 

who might be interested in preserving the remaining forest 

fragments of Manompana. Various studies have shown that 

a population’s dependence on forest resources can influence 

its interest in conserving these resources (e.g., Gibson 2001). 

Following Ostrom (1999), people’s interest in conserving forest 

remains low as long as populations do not place strong impor-

tance on the forest for their daily livelihoods. Another hypoth-

esis states that with the awareness about the growing scarcity 

of resources, the interest in conserving them will grow (Behera 

2009, Wu and Mweemba 2010). Based on these hypotheses we 

pursued three research objectives: (i) to develop a methodology 

that would measure the importance of forest fragments and 

forest massif for local people’s life; (ii) to analyze whether or 

not people’s dependence on forest resources has an influence 

on their conservation interest; and (iii) to assess what influence 

resource scarcity has on people’s interest in forest fragment 

conservation. This knowledge should help future community-

based forest management projects in the region to meet the 

differing interests coming from the rural inhabitants and to 

consider individual perceptions.

METHODOLOGY
RESEARCH AREA. Our research area, the Manompana

corridor, is located on the east coast of Madagascar in 

the region of Analanjirofo, district Soanierana - Ivongo (Figure 

1). The area of about 50,000 ha extends over three communes 

and about 30,000 ha of the landscape are covered by natural 

forest (Rakotomavo 2009). We worked in four villages situated 

around the large contiguous forest (Table 1). The villages Ambo-

fampana and Maromitety are situated near the forest massif in 

very remote and inaccessible areas. To reach the closest small 

market via road or a river, villagers have to walk six to eight 

hours. The villages Bevalaina and Antsahabe are less remote but 

far from the massif in a territory where only forest fragments 

remain and the next market is reachable in one to two walking 

hours. In this region and its 30,000 ha of forests, a community-

based forest management project has recently been imple-

mented. With decentralized management legislation, based on 

the GELOSE principle (Bertrand et al. 2006), the local population 

receives the right to beneficial but sustainable management of 

forest resource. 

THE DEFINITION OF FOREST FRAGMENT AND FOREST 

MASSIF. The forest of our study site is classified as evergreen 

lowland rainforest (Moat and Smith 2007) and is in a continuous 

process of fragmentation. Nevertheless, it still remains a large 

part of a contiguous natural forest, which we label ‘the forest 

massif’ (Legout et al. 2008, Urech et al. 2011). This forest massif is 

surrounded by a belt of forest fragments, caused by agricultural 

activities of the local population such as slash - and - burn cultiva-

tion (Harper et al. 2007). Aiming to understand the particular 

role of forest fragments, we separated all natural forests into 

forest massifs and forest fragments. In the current literature, 

there are different definitions for fragments based on differing 

sizes and shapes (e.g., Laurance et al. 1998, ODEM 2005, Martin 

2008). We defined fragments based on a combination of both, 

current research theories and local understanding. For exam-

ple, a small forest that is surrounded by agricultural fields and 

that is still partly connected to the massif would be, following 

the local understanding, a fragment. Following the definitions 

of shape and size this forest would be considered as a part 

of a massif. Considering local understanding is crucial for this 

research, we aimed especially to comprehend local practices, 

perceptions and interests. To identify forest cover by satellite 

image interpretation, a definition of forest fragments and massif 

was developed by Rabenilalana (2011), based on ODEM (2005). 

As a result, the whole contiguous natural forest, including larger 

forest patches of more than 500 ha, has been classified as a 

forest massif. All natural forests smaller than 500 ha, surrounded 

by agricultural land or fallows and therefore not connected to 

the massif are considered forest fragments. Forest cover was 

identified by satellite image interpretation (Rabenilalana et al. 

2010) using LANDSAT - images from the year 2009.

CATEGORIZATION OF HOUSEHOLDS. Aiming to analyze 

which population groups depend most on forest resources and 

which may be the most interested in forest conservation, we 

categorized all households into groups.

The categorization of distance to the forest massif: One 

categorization relates to forest resource scarcity, which can 

influence peoples’ behavior and thinking (Rustagi et al. 2010). 

The analysis of forest cover indicates scarcity of forest resources 

increases with distance from the forest massif. We therefore 

grouped all villages into two categories of near (≤ 0.5 hours 

walking time) and far (> 0.5 hour walking time) from the forest 

FIGURE 1. Study site with the four analysed villages (data source: KoloAla 
Manompana 2009)
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massif. For the categorization, we measured the walking time 

from the village to the nearest edge of the forest massif guided 

by local farmers. The distance to the forest massif correlates 

negatively with the distance to markets (Spearman’s correlation, 

r=-0.933, n=106, p< 0.001).

The categorization of wealth: Following other studies 

wealth has an influence on the dependency on forest resources 

(Barham et al. 1999, Wunder 2001, Dubois 2003, Tumusiime et 

al. 2011). Therefore, we separated all households into three 

categories of wealth: wealthier, intermediate and poor. The 

criteria for the different wealth levels have been adapted to our 

region and were the same for all villages. Criteria were based 

on household characteristics such as land property, livestock, 

crop diversity, quality of house construction, dependency on 

day labor and alternative income possibilities, as well as on 

the household’s social status in the village (Gaemperli 1997, 

Schmidt 2007, Carter 2008).

INTERVIEW AND SCORING EXERCISES. A multi - method 

research approach (Ormsby and Kaplin 2005) was adopted 

to gain a broad understanding of peoples’ perceptions and 

interests, based on open - discussions, semi - structured house-

hold interviews and scoring exercises with focus groups. Open 

discussions (N=20) with randomly selected households helped 

to get a general overview of the relation between villagers 

and natural forests (opportunities, rules, risks, traditional use, 

etc.) and to respond to villagers’ misgivings and queries with 

regard to our research activities. Semi - structured household 

interviews (N=110) were conducted to collect data about the 

most important forest products (timber and non - timber forest 

products (NTFPs)), quantitative yields, and qualitative infor-

mation about the general use of resources as well as about 

conservation interests.

To assess how the local population judges the importance 

of different landscape types and products coming from forests, 

we applied scoring exercises (Sheil and Liswanti 2006, Sheil et al. 

2006). Relative judgements of importance should be subjective 

and depend on personal experiences (Sheil et al. 2002) and not 

be expressed in terms of prices and quantities. Exercises were 

conducted in each village with groups of five people, separated 

by wealth levels (poor, intermediate, wealthier) and gender (two 

groups per wealth level) (N=120, 6 groups in 4 villages). The 

number of five participants allowed for statistical representa-

tiveness but also discussions and exchange among villagers. 

To express their own judgment of importance, each group had 

to distribute 100 pebbles on nine different landscape types 

(defined by the participants, see Table 2) according to their 

value. Each group had to repeat the distribution of the pebbles 

for eight different categories of goods and products (Table 3), 

which ultimately totaled 800 distributed pebbles. 

ASSESSING DEPENDENCY BASED ON CASH INCOME.

All people living within the research area depend on forest 

resources (e.g., for house construction and fuel wood). However, 

only some farmers rely on a supplementary cash income earned 

from forest products. Especially during lean periods, before the 

harvest season when rice is becoming scarce, households are 

strongly dependent on an alternative income to buy additional 

provisions (Razafy 2004, Minten and Barrett 2008). During such 

periods, logging and timber transport, as well as the trade of 

NTFPs such as honey and handicrafts made from Pandanus 

guillaumetii (Fedele et al. 2011), become fundamental sources 

for alternative income. Therefore, income from forest products 

was considered to be the most important variable to assess 

the dependence of the different population groups on forest 

resources. 

DATA ANALYSIS. Cash income generation from 

forest resources: To explore possible factors that could 

influence the cash income from forest resources, we consid-

ered two independent variables: distance to the forests massif 

and wealth level. Dependent variables were cash income from 

raw timber, cash income from NTFPs (mainly honey, handicraft 

from Pandanus guillaumetii), and total cash income from forest 

resources (timber & NTFPs). Statistical analysis was conducted 

applying the non - parametric Kruskall - Wallis test.

Relative judgment of the importance of natural forests: To 

explore the factors that could influence the relative judgment of 

forest importance, we used two independent variables, wealth 

and distance to the forest massif. We then tested the influence 

of wealth and distance to the forest massif on the dependent 

variables: (i) importance of forest fragments for income (includ-

ing both, timber and NTFPs), (ii) importance of forest massif for 

income (including both, timber and NTFPs), and (iii) importance 

of the total natural forest (including both, fragment and massif) 

for income (including both, timber and NTFPs). For statistical 

TABLE 1. Village characteristics in terms of distance to the forest massif, forest cover (Rabenilalana 2011) and market proximity.

TABLE 2. Categories of landscape types.

Village characteristics Ambofampana Maromitety Bevalaina Antsahabe

Distance to forest massif [walking time in h] 0.25 0.5 2 3

Category of distance to forest massif near near far far

Forest cover [% of total village territory] 86 75 43 21

Forest fragments [% of forest in village territory] 5 20 100 100

Market proximity [walking time in h] 6 8 2 1

Landscape types Categories Definition

River Uncultivated Water and riverside

Irrigated rice
fields

Agriculture Irrigated, permanent rice fields

Tavy Agriculture Cultivation of mountain rice and
other products on slopes after
slash-and-burn

Savoka Uncultivated Secondary vegetation after tavy,
not cultivated

Marsh Uncultivated Wet and periodically or 
permanently flooded ground

Forest massif Natural forest Permanent natural tree cover 
connected to the forest massif

Fragments Natural forest Permanent natural tree cover not
connected to the forest massif and
with a surface of less than 500 ha

Village garden Agroforestry Trees and plants cultivated in the
village around the houses

Tanimboly Agroforestry Traditional agroforestry system
with a combination of trees and
annual crops
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analysis we used the non - parametric Mann - Whitney - U and 

Kruskall - Wallis tests.

Conservation interest: To explore the relationship between 

the categories of wealth and distance and the villagers’ 

responses regarding forest conservation, the Spearman corre-

lation coefficient (ρ) was applied. 

RESULTS
DIFFERENCE BETWEEN THE IMPORTANCE OF FOREST

MASSIF AND FOREST FRAGMENTS. In order to determine 

the relative importance of forest massifs and forest fragments, 

we compared how the villages rated their importance regard-

ing the distance of each village from the forest massif. When 

rated in comparison to other landscape types (including all eight 

categories of goods and products), forest massifs have been 

assigned the highest score in the two villages near the massif 

(Ambofampana and Maromitety), and forest fragments received 

the highest score for the two villages far from the massif 

(Bevalaina and Antsahabe) (Table 4). However, forests play a 

role in almost all categories whereas, e.g., irrigated rice fields 

are important only for the food category. Thus, forests received 

the highest score. Moreover, the local population judges forests 

as important not only because of the products they provide, but 

also because forests are recognized as a future soil reserve for 

agricultural food production and are therefore also important 

for the food category.

The distance from the village to the forest massif has a 

significant influence on the score for forest fragments (p= 0.011) 

as well as on the score for the forest massif (p= 0.002) (Figure 

2). In general, people living near the massif seem to be more 

dependent on natural forests, especially the massif. But they 

also give a considerable score to fragments, even though the 

forest massif is very close.

CASH INCOME GENERATION FROM FOREST RESOURCES.

The mean income per household and year generated by 

timber and NTFPs lies between Euro 1.6 (Maromitety) and Euro 

19.7 (Bevalaina). Following the analysis of Rakotoarison (2009), 

who explored general income generation in the remote villages 

of the Manompana corridor, cash income from forest products 

(including NTFPs and timber) comprises only 0.7 %  to 9.3 %  of 

the total income that a household generates annually. Compared 

to other regions of Madagascar’s rainforests (Shyamsundar and 

Kramer 1996), the amounts in our study site are very low. This 

might be attributed to the lack of access to bigger markets.

Influence by distance: The total cash income from forest 

products does not differ significantly between either the 

villages or between the two categories near and far from the 

forest massif (Figure 3). However, cash income resulting from 

NTFPs does significantly differ between villages (p< 0.001), and 

between the two categories near and far (p< 0.001). The income 

generated by NTFPs is higher in the two villages close to the 

massif than those far from the massif. On the one hand, the 

massif provides better quality and higher amounts of NTFPs 

than fragments. On the other hand, NTFPs are easier to carry 

for long distances than timber; thus traders may walk to remote 

villages to buy NTFPs and vice versa.

The income from logging and timber transport differs 

significantly between villages near versus far from the massif 

(p= 0.015) due to the distance to the forest massif (p= 0.004). 

Interestingly, farmers living far from the massif have higher 

incomes from timber than farmers living near the massif.

INFLUENCE BY WEALTH LEVEL. The results in

Figure 3 (right) show a significant relationship between 

wealth and the total cash income generated from forest prod-

ucts (p= 0.020). The difference is significant between poor 

and intermediate households and between intermediate and 

TABLE 3. Categories of goods and products. TABLE 4. Scores of importance for all landscape types, including all 8  
categories of goods and products, separated by village.

FIGURE 2. Mean values of score points (with standard errors) for the relative 
judgment of importance for fragment and massif separated by distance to 
the forest massif.

Categories Definition

Food Plants, products or animals which can be eaten

Medicine Natural products used for medicine and health

House construction Materials to build houses

Tools Materials to build tools for agriculture, hunting,
fishery

Fire wood Fuel

Weaving Plants used for weaving products, such as mats,
hats, baskets

Cash income Cash income generation by products which can
be sold (crops, NTFP, timber, handicrafts)

Hunting and fishing  Animals (lemurs, tenrecs, fish etc.)

Landscape

types

Ambofampana Maromitety Bevalaina Antsahabe

Walking 
hours
to massif 

(0.2 h) (0.5 h) (2 h) (3 h)

River 84 64 42 58

Irrigated 
rice
fields

38 43 70 84

Tavy 80 99 90 72

Savoka 150 160 146 115

Marsh 33 20 60 138

Forest 
massif

215 191 94 0

Forest 
fragments

127 118 183 209

Village garden 15 38 22 31

Tanimboly 59 69 93 93

TOTAL 800 800 800 800
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wealthier households. Families with intermediate wealth levels 

achieve the highest mean income. In this respect, the compara-

bly low income of the poor population class is interesting. With 

regard to income from timber activities, this can be explained 

as all of the polled poor farmers work for other families and 

therefore do not have enough time for additional activities. They 

also rarely own the necessary instruments to work as loggers. 

Working as a logger requires a high physical commitment and 

good health, which members of the poorest households often 

lack. Nevertheless, in times of shocks and food shortage the 

poorest are also forced to earn cash by transporting timber. 

From the questioned poor households, 37 %  have an income, 

although very low, due to transporting activities.

Interestingly, cash income generation does not significantly 

differ between poor and wealthier groups. Even wealthier 

households seem to be dependent on cash income from timber. 

Logging and timber transport activities are mostly performed 

in times of food scarcity and other crises. Our results indicate 

the vulnerability of the whole population in our research area, 

including the wealthier households. Forests can be an important 

source of income for more than just the poorest households, as 

has been predicted in other studies (Völker and Waibel 2010).

THE RELATIVE JUDGMENT OF IMPORTANCE FOR NATURAL

FORESTS. In this section we examine how peoples’ judg-

ment of the importance of forest fragments and forest massif 

is influenced by wealth and distance to the forest massif. The 

values resulting from the scoring exercises include only the 

income category (see Table 3).

Influence by distance to the forest massif: In the previous 

section, results showed that the total amount of cash income 

earned from forest products is not influenced by the distance 

from the village to the forest massif and does not differ signifi-

cantly. Likewise, how people judge the importance of natural 

forests for cash income is not influenced by their distance from 

the forest. Nevertheless, there is a significant difference in how 

each village judges all natural forests (forest fragments and 

forest massif combined) (p= 0.029), forest fragments (p = 0.016) 

and forest massif (p= 0.016) (Figure 4). People living two walk-

ing hours from the massif have a significantly higher income 

than people living only 0.25 walking hours away. However, the 

importance score of forests for income is exactly the opposite. 

The score for importance by local residents reflects a more 

holistic view, including personal experiences and preferences. 

We therefore asked the different groups why they scored the 

importance of forests for income generation as they did. The 

explanation was that the constant availability of forest products 

is fundamental to them and equal to the importance of income 

quantity. Products from natural forests are always available and, 

although to limited extent, tradable. This is a crucial character-

istic of forest resources in times of shocks and periods of rice 

shortage.

The difference for the importance of fragments and massif 

also differs between villages (p= 0.016 and p= 0.016) and 

between the two categories near and far (p= 0.007). Farther 

away from the forest massif, the importance score is higher for 

forest fragments and lower for the massif.

Influence by wealth level: For all natural forests, forest 

fragments and forest massif, results showed no significant 

difference between wealth levels (Figure 4, right). However, it 

is surprising that the poorest households, which have the lowest 

cash income generation from forest products (see Figure 3), 

give the highest score to the importance of all forests for cash 

income. Households of the intermediate class, which generate 

considerably more income through forest products than do the 

other wealth classes, do not place more importance on the 

forest than do the other wealth levels.

INTEREST IN CONSERVING FOREST FRAGMENTS.

The interest of the different population groups in preserving 

forest fragments was analyzed by means of specific research 

questions, such as „for what reason did you conserve your frag-

ment until this day?” This question was asked of all families that 

were, according to local custom (Razafy 2004, Muttenzer 2010, 

Urech et al. 2011), owners of forest fragments (N = 50). The 

main answers given by the forest fragment owners concerned 

either the benefit of the forest for timber and NTFPs, or its role 

as a soil reserve for future descendants (Pfund 2000, Keller 

2008). If farmers see forest fragments as important only as a 

soil reserve, we assume no long - lasting interest in preserving 

it. Sooner or later the fragment will be converted into arable 

land for the family. Interpreting the answer that fragments are 

important for timber and NTFP, we assume an existing aware-

ness about the finite and predictable supply of the resource 

and therefore an interest in preserving it. Of course this answer 

is no guarantee that the family will continue to conserve its 

fragments, but it demonstrates that there is a certain interest 

in preserving forests.

Influence by distance: Most farmers living close to the forest 

massif still believe that forests are not exhaustible and therefore 

must not be protected because “there will always be forest”. 

However, there is a significant correlation between distance (to 

the massif) and farmer responses (χχ2= 19.924, df= 6, ρρ= 0.003). 

We infer that the further the population lives from the massif, the 

more interest it has in conserving the forest (Figure 5). Farmers 

living far from the forest massif already experienced a funda-

mental decrease in forest surface and thus, forest resources. 

FIGURE 3. Mean cash income per household and year (with standard errors) 
from timber and NTFP separated by distance to the forest massif (left) and 
by wealth level (right).

FIGURE 4. Mean value of score points (with standard errors) for the relative 
judgment of importance of fragment and massif for the income category 
separated by distance to the forest massif (left) and by wealth level (right).
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the possibility to generate cash income through other landscape 

types or alternative activities, could influence people’s percep-

tion of the importance of a cash income from forest products. 

Moreover, wealthier households generally produce enough 

crops for personal consumption, while poor households are 

forced to buy food during the lean period and are therefore 

more dependent on alternative sources of income.

In our study site, people make a clear differentiation 

between the importance of the forest massif and forest frag-

ments. Even in villages close to the forest massif, forest frag-

ments have a fundamental value. This can be explained by the 

fact that, following the local customary rights, forest fragments 

have a recognized traditional ‘owner’ (Urech et al. 2011); thus, 

forest fragments are valued for their soil reserves. Moreover, 

families prefer to collect particular products in their own forest 

fragments next to the rice fields instead of the forest massif. 

This distinction between fragments and massif becomes even 

more important with increasing distance to the forest massif, 

where only forest fragments remain to satisfy local peoples’ 

daily needs, especially the generation of income. Thus,  

we recommend that the different understandings of forest 

massif and forest fragment must be integrated into future 

forest management.

THE INFLUENCE OF DEPENDENCY ON CONSERVATION

INTERESTS. At the outset we introduced Gibson’s (2001) 

hypothesis that people who depend on forest resources have 

more interest in conserving them. Categorizing people by the 

distance from the village they are living in to the forest massif, 

results show that people judge forest resources significantly 

more important the closer they live to the forest massif. This 

can be explained if one considers the livelihood context of 

the people living near the massif. Firstly, households close to 

the massif have fewer alternative possibilities for generating 

income because they are situated in a very remote and inac-

cessible area. Secondly, they are also more vulnerable to natural 

disasters such as cyclones, which increase the dependency on 

forest resources. Nevertheless, the concerned households are 

not interested in preserving forest fragments for NTFPs or timber 

products that could be sold or used for personal consumption. 

Rather, villagers close to the forest massif consider forest frag-

ments as soil reserves for the future. This is not surprising as 

farmers depend much more on agriculture than natural forests. 

Conversely, the majority of people far from the forest massif 

seem to be much more interested in preserving forest fragments 

for NTFPs and timber, even though they do not significantly rely 

more on income from forest products and judge the overall 

importance of natural forests with lower scores than villagers 

close to the forest massif. We therefore cannot confirm the 

hypothesis that peoples’ dependency influences their interest 

in conserving forests (cf. Gibson 2001) in our research area.

Possibly the variable of proximity to markets has the higher 

influence on how much interest people have to conserve their 

remaining forest resources. Timber is much more tradable far 

from the massif where resources are scarce and population 

density is high. Additionally, farmers do not have to walk very far 

to sell their timber, while people living close to the forest massif 

have to walk up to eight hours, carrying timber planks on their 

shoulder and traverse landscapes that are often steep and hilly 

or swampy. Therefore, people close to the forest massif seem 

to be more dependent on cash income from forest products, 

They are aware, that the last remaining forest fragments may 

disappear as well if they are not protected in future.

Influence by wealth: The correlation between wealth level 

and response is also significant (χ2= 14.375, df= 4, ρ= 0.006) 

(Figure 5). The wealthier the population is, the more interest 

it has in preserving forest fragments for timber and NTFPs. 

Wealthier households in general have more land than poor 

farmers, higher crop diversity and more alternatives to generate 

cash income, thus they are less dependent on slash - and - burn 

cultivation systems to plant crops and to gain more arable land.

DISCUSSION 
MEASURING IMPORTANCE. The importance of forests in 

local livelihood systems includes different facets. Scoring 

exercises for eight categories of goods and products show that 

forests play a role in almost all categories. But most of these 

products can be replaced by products coming from other land-

scape types without having significant impact on local wealth 

(unpubl. data). Fuel wood can be collected in agroforestry 

systems, medicinal plants are replaced from swamps or second-

ary vegetation. However, income generated from forest prod-

ucts (timber and NTFPs) can hardly be replaced, as possibilities 

for alternative income generation are scarce. Therefore, cash 

income from forest products seems to be a good indicator to 

measure how depending on forest resources people really are.

Using the single metric of economic importance, this 

article shows the very complex reasons that influence how 

the local population judges the importance of natural forests 

to generate cash income. Importance can be measured with 

quantitative information resulting from income surveys or 

scoring exercises. However, to develop reliable reasons and 

explanations for the given quantitative information, the data 

must be evaluated in the context of peoples’ livelihoods (lean 

seasons, individual wealth and health, knowledge, etc). Our 

results show that income generated from forest products is 

very low if compared with other regions. Although very low, it is 

nonetheless of importance. Especially during the lean - season, 

the availability of NTFPs and timber as commodity can always be 

assured. However, our results showed as well that even though 

natural forests offer considerable opportunities for income in 

some cases, they are rated as more important by people who do 

not necessarily benefit much from them. A very low income can 

be of high importance during a lean period, especially in case 

of a household’s high vulnerability. We therefore conclude that 

the importance of forests for local residents is not only related 

to the quantitative opportunities arising from forests, but also 

to local livelihood systems and strategies. Other factors, such as 

FIGURE 5. Reasons for forest fragment conservation, separated by distance 
to the forest massif (left) and by wealth level (right).
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management area can be an important source of social conflict 

between the concerned villages. Therefore, we suggest assuring 

an equal involvement and participation of villages far and vil-

lages close to the massif in future forest management. A formal 

structure of governance is required which would communicate 

and resolve conflicts between different interest groups and vil-

lages in order to integrate differing needs. The involvement of 

villages far from the massif has the advantage that residents far 

from the massif have a greater awareness of resource scarcity 

and thus greater interest in involvement in resource manage-

ment. However, farmers living close to the forest should also be 

involved in the decision - making process as most of the forest 

area lies within their traditional village territory.

Furthermore, the difference between forest fragments and 

forest massif with regards to their importance and customary 

rights should be respected in future management plans. For local 

peoples’ livelihoods, the value of forest fragments increases with 

distance from the massif to where the villages are situated, as 

natural forests are becoming scarce. Moreover, because forest 

fragments are traditionally owned by families they play a signifi-

cant role for families’ land reserve, more than the forest massif. 

If elaborating a forest management plan, these differences must 

be considered in order to meet local interests and to respect 

customary understanding of forest ownership.

Another point is that the poorest households currently 

earn a very limited income from forest products. Only a few 

of the poorest people work as loggers because most lack the 

knowledge, instruments and health to do so. If future forest 

management is to reduce poverty by increasing local people’s 

participation in the trade and management of forest products, 

the involvement of the poorest households should be greatly 

improved.
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