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ABSTRACT

The purpose of the study was to examine the perception of people on forest dependency. Specifically, the study assessed the trend of availability and extraction of forest resources over a period of 10 years, since when the Masida Community Forest was established 2007 until 2017, and determined the level of dependence on identified products. A cross-sectional study was conducted in villages of Masida Community Forest using a semi-structured questionnaire. A total of 185 randomly sampled respondents were interviewed. Likert scale questions were used in examining the usefulness, availability and extraction of forest resources, and assessing the level of dependence on forest resources. Results indicate that people depend on the forest for poles, thatch grass, wild fruits, fodder, firewood and medicinal plants. The results on forest usefulness were subjected to the Pearson’s chi-square test which showed that all these four-scaling differed significantly (p < 0.001) across the six villages. On forest products availability 36% of the respondent perceive firewood to be increasing over the past 10 years, 74% decrease of thatch grass while 85% perceive medicinal plants to have remained unchanged over the same span of years. Furthermore 63% of the respondents reported thatch grass and fodder (40%) as decreasing; 55% reported increasing pole and Wild fruits (56%) harvesting; while 79% and 56% of the respondents reported firewood and medicinal plants not to have changed respectively. Study revealed that people’s level of dependence on forest resource for building materials is perceived to be high (82.2%), high on Income (69.7%) and fodder (43.8%), medium on food (46.5%) and medicinal plants (58.4%). It is recommended that Agroforestry, brickmaking and Apiculture be an appropriate conservation intervention to curb the depletion of forest resources in the area. 
Key Words: Forest resources, Resource sustainability.
INTRODUCTION
Namibia has the distinction of being the most arid in Southern Africa and carries an estimated population of 2.5 million people on a total land area of 830, 000 km2.  Prior to 1990, Namibia had no written forestry policy. Given the fact that the bulk of the woodlands exist in the deliberately neglected communal areas of the north from which its apartheid regime was receiving military resistance, the woodlands were governed mainly by coercive and conservation oriented mentalities which did not allow public participation in forest management, made worse by no investment in forest management. Ironically the exploitation of indigenous timber stocks continued to feed South Africa’s saw mills and joinery industries. It was therefore not surprising that until recently, rural people have tended to perceive the forest and wildlife services as confrontational arms of government, rather than agencies vital to their sustainable development. Furthermore, given the political isolation of the apartheid regime in Namibia and South Africa, Namibia’s forest sector was prior to 1990, largely “immune” to international or global initiatives in forest management and even trade (FAO 2003). Community forests in Namibia are established under the provision of the Forest Act of 2001(as amended 2005) after meeting the conditions prescribed (mainly preparation of the management plan, harvesting plan and the bylaws) by the legislation and declared by the Minister of Agriculture, Water and Forestry. The community forest is managed by the management authority referred to as Forest Management Committee (FMC) on behalf of the community forest members as per provision from the forestry legislation. All the benefits derived in the community forest by the FMC are distributed according to the benefit distribution plan as set in Section15 (2) (g) of the Forest Act of 2001 that states that “The Community Forest Management agreement must provide for the adequate reinvestment of the revenues of the Community Forest and the equitable use or distribution of the surplus.” The plan identifies how any surplus incomes are to be used to provide benefits equitably meaning “fairly” rather than “equally” (Forest Act 2001). 

In order to understand the behavior of the community towards the use of resources in their daily lives in Namibia, it is necessary to consider the perception of local people towards the importance of the resource to their livelihood, changes in resource availability and sustainability. Thus, in monitoring the changes in common-pool stocks availability, local perceptions of the rural inhabitants form a basis. McCarthy et al. (2014) reported that in designing successful sustainable management of natural resources, the local perception has been considered by the rural inhabitants as critical. Fernández-Llamazares et al. (2016), contend that decisions regarding governance and management of natural resources are not based on scientific knowledge in many parts of the world because such knowledge is often absent.  Thus, it is important to connect perception with local knowledge/traditional knowledge. Leclerc et al. (2013) stated that the perceptual information about environmental change is directly acquired through local perceptions and encompasses embodied experience. It is in view of this that to date, it is still debated whether the experience of local people on environmental changes can be considered as perception or knowledge, since the perceptions are inherently not articulated in a form that is easily accessible to others (Yeh 2016). Hence, it is well established that traditional knowledge shapes the perception of the local people towards utilization and management of natural resources.
Therefore, these terms can easily be used interchangeably, one author used knowledge (Riseth et al. 2011), while Oldekop et al. (2012) used perception to refer to accounts of environmental changes as reported by local societies. The study by Fernández-Llamazares et al. (2016) used the term ‘change perception’ and ‘availability perception’ to define the individual evaluation of the changes in the stock of a given resource over time and to define the individual’s evaluation of the available stock of a given resource at the present moment respectively. Chimello de Oliveira (2018) remarked that perception gives a better reflection of the historical environmental status rather than the ecological dimension of the changes undergone. The study further narrated that perception might fall short in precision from an ecological standpoint, but it is important in informing the sustainable management of resources.

A study by Meijaard et al. (2013) reported that the more equitable societal processes and land use decisions are brought in by a better understanding of local perceptions and this helps to shape political agendas to make informed decisions regarding land use, people’s rights and sustainability of forest resources. Whereas other authors argued that in considering the relative importance of forest ecosystems services, the local people’s perception about the value of forest becomes a proxy, as it is difficult to determine how the services are related to forest management and to quantify the rate of the ecosystem services (Raymond et al. 2009; Meijaard et al. 2011, Brown et al. 2011). Thus, the more economic valuation of forest services and traditional complements of perception-based assessments makes an effective incorporation of complex or intangible services in decision-making highly challenging (Sheil and Wunder 2002, Spangenberg and Settele 2010).

Since community forest is a recent development and given the fact that apartheid historical regime in the south where rural communities have tended to perceive the forest services as confrontational arms of government, rather than agencies vital to their sustainable development, this study is conducted with the intention to fill the gap by investigating and documenting forest resource dependency perception in Masida community, Zambezi region, in Namibia. The study intends specifically to examine the people’s perception on forest resources, availability, collection, levels of forest benefits and document narratives on the people’s perception on alternative intervention towards forest conservation. 
METHODOLOGY
Description of the study area

The study was conducted in Masida community in Linyanti constituency, Zambezi region which has a community forest (Fig. 1). The Masida community has the biggest area amongst the first 13 community forests that were declared in 2006 by the Namibian government. The study area comprises of 6 villages of Kapani, Kansoko, Sabelo, Masida, Taulo, and Sitanta.  It covers an area of 19 325 ha. It borders Mudumu National Park (South), Makanga village (East), Zambezi State Forest (North) and the community forest of Lubuta (West).
[image: image9.bmp]
Figure 1: The location of Masida community forest
Sampling design, sampling procedure and sample size

The study was a cross-sectional design and used both qualitative and quantitative approaches. Qualitative data was collected using key informant interviews and focus group discussions. Quantitative data was collected using questionnaires and literature reviews from previous studies. Seven key informants were purposively chosen and included traditional authority leaders, village leaders and stakeholders for the interviews. Focus group discussions (FGDs) were held at community forest office with ten selected representative members from two villages at each discussion, and three discussions were held. The discussions were based on checklist questions to inspire the discussion.
The study sampled households from all six villages in the area. Proportional random sampling was used to select number of household heads per village to be included in the sample using random numbers and each household in the area had equal chance of being included in the sample (Kothari and Garg 2014).

The study area has a population size of 343 households, and in sample size determination the formula by Jamane (1967) in Suleiman et al. (2017) was adopted.
The Formula denotes:
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 = 185 Households
Where:

n = the estimated sample size (household);

N = the definite population (Total households) in the study area,

e =is the significance level (0.05).

The formula minimizes sampling error and bias as it draws a representative sample from the target population (Suleiman et al. 2017).
A sample size of 185 households as respondents for the household survey was used to get specific household respondents from all six villages of the study area. A list of all households within the six villages was acquired from the Community Forest office which was updated in December 2018.Village representatives recorded all households (census) in their respective villages. Table 1 presents the allocation method that was used to get the sizes of the samples from different villages proportional to the size of the study population (Kothari and Garg 2014). 
Table 1: Sampling frame and sampling size of Masida CF
	S/N
	Village
	Sampling frame
	Proportion
	Sampling Size

	1
	Kansoko
	64
	64/343*185
	34

	2
	Sabelo
	67
	67/343*185
	36

	3
	Masida
	30
	30/343*185
	17

	4
	Taulo
	87
	87/343*185
	47

	5
	Sitanta
	51
	51/343*185
	27

	6
	Kapani
	44
	44/343*185
	24

	
	Total
	343
	
	185


The observational unit was the household head independent of his/her gender status, who is 18 or above years old or a representative in the case of the head of the household being absent during the time of the interview. This member of the household had to be able to narrate the household socio-economic status.
Data collection

Primary data was collected from the field through a semi-structured questionnaire administered to the respondents through face to face interviews. In addition, the focus group discussion and key informant interviews were conducted. 

The questionnaire contained both open and closed-ended questions, which was translated to respondents into Sifwe, the vernacular language commonly spoken in the area. The questionnaire was pre-tested by taking 5% of the total households that gave a total of 10 households. The household respondents that were interviewed during the pre-testing of the questionnaire were not part of the respondents during the onset of the study. This exercise helped to assess appropriateness and the structure of the questionnaire (Kothari and Garg 2014). Thereafter, the pre-test results were used to adjust the questionnaire accordingly. 
Secondary data were obtained from literature such as journals articles, books, reports, and from the respective government offices responsible for the study area. The data from the questionnaire was complemented with this secondary data. 

To assess people’s perceptions on forest dependence, the forest resource availability and extractions, a Likert type scale questions was used (Jannat et al. 2018). The referred period of the forest resource availability and the resource extraction (collection) was based on before the area was gazetted (given the user right by the government) 2007, and after the area was gazetted up to 2017 before the study commenced in the area.
Data analysis 
Data collected during fieldwork was compiled, coded, and analysed using Statistical Packages for Social Sciences (SPSS) and Microsoft Office Excel. Qualitative data (interviews and discussions) were recorded on a digital camera and was transcribed immediately after the fieldwork. These data were transformed into text and summarized into contents that were used to triangulate the data collected during the household interviews.  Descriptive statistics including frequencies, proportions, measures of central tendency and dispersion were used to summarise the people’s perception on availability, collection and level of forest dependency on identified forest benefits. The Likert scale on the perception of the level of dependence on the benefits from the forest was recorded as; Low (1), Medium (2), High (3), and Very high (4). The cross-tabulation was used in the analysis of perceptions on the importance of forest resources, the availability and extractions of forest resources between villages of the study area and a Pearson chi-square test was used to predict the differences across the six villages. A multiple response analysis was used to analyses open ended questions and to summarise the repeated responses of respondents on benefits acquired and the alternative interventions required to lessen the burden of reliance on forest resources.
RESULTS AND DISCUSSION
People’s perception on forest resources importance

The Likert scale results were subjected to the Pearson’s chi-square test which showed that all these four-scaling differed significantly 0.000 (p<0.001) with 75% stating high importance and only 1 % stating low importance across the six villages for household forest importance (Table 2). 

The majority of the households interviewed perceive the forest as very highly important especially at Kapani, Sabelo and Kansoko villages ranking the forest importance as high (Table 2). This refers to individual household’s opinion on how the forest has helped in fulfilling the basic household needs. On the other hand, two households in Taulo and Sitanta villages ranked low importance most likely because they are situated at a longer distance from the forest resources.

People’s perception on the availability of forest resources 

The study disclosed that the availability of forest resources from 2007 to 2017 varies. Majority (51%) of responses in Sitanta reported that forest resources are currently on a decrease as in earlier periods (Table 3); Sabelo response indicated same as before (50%), while Taulo response show that the forest resources is slightly increasing (34%). 
Table 2: People’s perception on the importance of forest products
	Village name
	Importance and usefulness 

	
	Very high
	High
	Medium
	Low

	Kapani (n = 24)
	15
	6
	3
	0

	Kansoko (n = 34)
	4
	28
	2
	0

	Sabelo (n = 36)
	0
	36
	0
	0

	Masida (n = 17)
	3
	14
	0
	0

	Taulo (n = 47)
	3
	37
	6
	1

	Sitanta (n = 27)
	3
	17
	6
	1


Table 3: Perceptions on forest resource availability in Masida CF

	Village name
	Increase (%)
	Decrease (%)
	Same as before (%)

	Kapani (n = 144)
	31
	35
	34

	Kansoko (n = 204)
	18
	33
	48

	Sabelo (n = 216)
	21
	33
	50

	Masida (n = 102)
	31
	40
	29

	Taulo (n = 282)
	34
	41
	25

	Sitanta (n = 162)
	9
	51
	25


This is contrary to the study by Jannat et al. (2018) who reported that all resources were decreasing due to increased dependency although small portions of fuel wood, poles and medicinal plants remained as before. 

The result reflects the current situation of Masida CF where more people are building their roofs using thatched grass while on the other side frequent droughts make it hard for grass to reach harvestable size. Kamwi et al. (2015) working in the same region reported that drought spells are causing more tree species to dry out and becomes useful firewood thus firewood availability turns to increase. Similar findings were reported by Ahmad and Stacey (2016).
People’s perception on forest resources collection for the Masida CF 
Respondents were asked to rate the collection of forest resources as to whether they have decreased, increased or remained the same as before. According to the respondents, forest resources collected by the communities in the area tend to vary per forest resources (Table 4). Collection of thatch grass was reported by 63% of the respondents as decreasing; in contrast, 55% of the respondents reported increasing pole harvesting; while 79% and 56% of the respondents, reported collection of firewood and medicinal plants not to have changed respectively.
Table 4: The peoples’ perceptions on forest resource collection in Masida CF
	Name of resource
	Increase (%)

(n = 185)
	Decrease (%)

(n = 185)
	Same as before (%)

(n = 185)

	Poles
	55
	28
	17

	Thatch grass
	26
	63
	11

	Fodder
	25
	40
	34

	Firewood
	16
	5
	79

	Medicinal plants
	4
	40
	56

	Wild fruits
	56
	8
	37


Above findings were supported by the Pearson chi-square test showing that collection of all five forest resources was significantly 0.0008 (p < 0.001) different, with 79 % of responses on firewood collection stating the collection being same as before, 63% as Thatch grass decreases and 56% stating wild fruits increases across all villages; only fodder collection was insignificant. These results reveal that the collection of fodder by villagers who own cattle in the area has not changed. A similar finding was reported by Jain and Sajjad (2016) that families who own more cattle mostly depend on the forest for fodder, and further supported by Ofoegbu et al. (2017) that households that possess animals and have lived long in a community tend to depend more on the forest because it’s relatively low cost in supporting their livelihood strategies. 
Peoples’ perceptions on the level of dependency to forest resources for the Masida CF 
The study revealed that all beneficiaries of Masida community forest tend to use forest resources for building materials such as thatch grass, poles, rafters, droppers for roofing and surrounding the courtyard (Table 5). 
Table 5: People’s perception on the level of forest dependence
	Forest dependence
	Low (%)

(n = 185)
	Medium (%)

  (n = 185)
	High (%)

(n = 185)
	Very high (%)

(n = 185)

	Income 
	14.1
	13.5
	69.7
	2.7

	Food supply
	10.8
	46.5
	42.7
	0.0

	medicinal plants
	37.3
	58.4
	4.3
	0.0

	Fodder
	36.2
	12.4
	43.8
	7.6

	Building materials
	0.0
	0.5
	82.2
	17.3


The Likert scale assessment on the level of dependence per benefit revealed that building materials, income and fodder benefits were scaled as high, the food supply and medicinal plant scaled medium. The high income dependency perception on forest resources is caused by the single high income derived by beneficiaries of the community forest during a seasonal sale of Harpagophytum procumbens (devil’s claw) facilitated by the community forest committee and is important to households who participate in harvesting and selling devil’s claw. Building materials and fodder was scaled high since all of the household uses forest resources for building their dwellings whereas the high in fodder is brought by the availability of unused fodder due to limited number of livestock in the area that graze freely. However, the community forest is a source of medicine as people initially prepare different forest products concoctions as first aid before being taken to the nearby hospital that is 25 km away at Sibbinda.  The Pearson chi-square test results showed that the relationship of the benefits among the villages was significantly 0.000 (p < 0.001) different with 82.2% depending on building material and only 0.5% stated to be depending on building materials between villages in their level of dependence to forest resources. 
Alternative interventions to support forest resource conservation
The study found views on possible interventions that could reduce their dependence on natural forest alone as a source of livelihood supplier, hence promote natural resource conservation. The responses of respondents are shown in Table 6. About 56% of the respondents suggested adoption of agroforestry followed by brickmaking (20.4%) and micro projects (19.2%). This will enable people to use their own planted trees in household orchards as supplements of food and make bricks instead of cutting trees for building materials. However, some satellite responses echoed the introduction of the fuel efficient stoves as an alternative to the use of firewood for cooking.
Table 6: Interventions suggested by households towards forest conservation
	Appropriate interventions to conserve the forest

	Alternative measures
	Code
	Count
	Percent of Responses (%)

	Agro forestry
	1
	93
	55.7

	Brickmaking
	2
	34
	20.4

	Micro projects (Basketry, Poultry, Bakery)
	3
	32
	19.2

	Woodlot nursery
	4
	7
	4.2

	Beekeeping
	5
	1
	0.6

	Total responses
	167
	

	Valid cases
	185
	


CONCLUSION
The study shows that community perceive high level of forest dependence on benefits such as building materials, income and fodder followed by the food supply and medicinal plants. All households’ uses forest resources for building, forest serve as food security in times of drought crisis provides first aid medication and provides a free grazing to livestock.
The study further finds that people perceive firewood to have increased in its availability and the collection has not changed. The poles have decreased in availability as a result of an increase in its collection. The medicinal plants availability is perceived not to have changed (38%). These results are attributed to few individuals who have knowledge about the medicinal usage across all villages and the wild fruits collection have increased due to seasonal availability of wild fruits to supplement as food in households.
This study reveals that local people’s perception forms a basis of monitoring the sustainability of common pool natural resource stock. Lastly, the Agroforestry, brickmaking and apiculture are appropriate alternatives to embark upon instead of relying on forest resources alone. 
RECOMMENDATIONS
The study recommends the following: 
(i) The Community Forest management body should set up agroforestry trial orchards as an alternative to using the natural forest alone.

(ii) The development and promotion of fuel-efficient stoves to may help to reduce the high consumption of firewood.
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