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Rural Communities’ Local Knowledge of Forest Resources Utilization for
their Livelihoods: A case study in the Katha District, Myanmar

Dr. Zar Chi Hlaing, Staff Officer, Forest Research Institute
and
Osamu SAITO
United Nations University, Institute for the Advance Study of Sustainability (UNU-IAS), Tokyo,
Japan

Abstract

Although the application of local knowledge has received increasing attention and
became the important role in environmental conservation, the successes and challenges
encountered in the application of local knowledge in managing and governing natural resources.
This case study aimed to examine rural communities’ applying local knowledge practices related
to forest resources for their livelihoods and to understand the role of local knowledge in forest
resources management. Data collection was conducted through face-to-face household interview
from 218 households and focus group discussions in four rural communities in the Katha
District, Myanmar. The study documented four different types of local knowledge practices such
as taboos, custom, norms and other local knowledge related to livelihood activities, and they are
acquired and transmitted through family custom, social networks and oral communication
including learning from elder people. The results showed that a significantly lower proportion of
applying local knowledge when compared to the awareness in each studied community.
Household characteristics like length of stay (residence years), HHH’s age and livestock
varieties were found as the influence variables on the awareness and application of local
knowledge, and average 85% of local communities showed their agreement on application of
local knowledge. Communities’ applying knowledge practices are supporting the forest
resources conservation activities directly, and helping to address contemporary livelihood (socio-
economic) and environmental conditions. But the vice versa effects like beneficial and
detrimental, of local knowledge practices are observed as one of the attention factors when local
knowledge is utilized in the forest resource management and livelihood improvement activities.

Keywords: Local knowledge, Awareness, Application, Livelihood activities, Katha, Myanmar



Rural Communities’ Local Knowledge of Forest Resources Utilization for
their Livelihoods: A case study in the Katha District, Myanmar

1. Introduction

The global degradation and reduction in biodiversity and ecosystem services are appeared
by various causes, especially human’s activities, and also impact on people’s livelihood that
depends on the ecosystem services. The tackled issue gained much momentum recently because
of its relevance for management [1], [2], conservation [3], [4] and ecosystem modeling [5], and
also parallel, the people’s knowledge of forests resources and utilization has received increasing
attention [6], [7]. Several studies [8]-[12] have provided empirical evidence of past and present
success and challenges encountered in the application of local knowledge in managing and
governing natural resources in different ecosystems, and the relationships among livelihood
variables and natural resources. The usage of local knowledge in management of environmental
resources has received increasing attention and became the important role in environmental
conservation and rural livelihood improvement program [13]-[15]. Moreover, on a multilateral
level, Article 8 (j) of the United Nations Conservation on Biological Diversity explicitly states
the needs to respect, preserve, and maintain knowledge practices of local and indigenous
communities related to biological diversity [16]. The Millennium Ecosystem Assessment (MA)
report also identified the traditional ecological knowledge as relevant in addressing the current
unsustainable utilization of different categories of ecosystem services [17]. The has created
opportunities for the inclusion of indigenous and local communities and their traditional
ecological knowledge in ecosystem Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES) and biodiversity assessment by making it a key component in
its established conceptual framework [18].

The integrated approach to the link conservation and development with the traditional
ecological knowledge, have been implemented to generate the benefits of local communities and
policy intervention. Here local knowledge is not confined to tribal groups or the original
inhabitants of an area, and all communities possess local knowledge — rural and urban, settled
and nomadic, original inhabitants and migrants [19]. Moreover, the socio-cultural, i.e., social
needs, belief and perceptions, knowledge, practices and preferences towards ecosystem services,
are context-dependent variables and related to the type of knowledge the people hold, their place
and the way in which they interact with their natural surroundings [20]. The traditional
ecological knowledge or the local knowledge of the people who depend on the ecosystem
services (forest resources) for their livelihood is important to realize — it is related to the people
household characteristics, socioeconomic status, experience, environment, history, etc. [21].
Although local knowledge is not static; is dynamic, local knowledge evolves exploring the
human-environmental interaction including ecosystem services [22]. Several studies [23]-[25]
emphasize the advantages of local knowledge as the resources uses and dependency that involve
in the management of forest resources and conservation biodiversity.



Most of the studies that related with rural people’s LK on forest resources described the
LK play an important role in the conservation of local biodiversity and their landscape [26]-[29],
in the changing of socio-economic and cultural conditions including external environmental
change [30]-[32]. There is still a limited information on the applying LK and the communities’
perception on applying LK on forest conservation [14], [33]-[35]. Challenges have arisen about
how to integrate with forest resources conservation activities and the local communities’
dependence on forest resources through their local knowledge in local community level.

Since 1856, Myanmar, one of the developing countries, has been applied sustainable
forest management to conserve the forest resources. The Forest Department of Myanmar (FD), in
1990s, implement community-based natural resource management (CBNRM) approach to
achieve sustainable forest management, and Community Forestry Instructions 1995 has been
issued. According to Forest Resource Assessment [36], Myanmar lost 19% of forest cover
between 1990 and 2010. It shows that CBNRM in Myanmar is not seemed to be effectively
approach, and suffers from setbacks due to lack of professional attitudes among the forest staffs,
and communities’ empowerment and property rights to get their participation (Ref.). Moreover,
the local knowledge practices of the long-lived rural communities and the existing people—forest
interaction have not been adequately appreciated, and considered into the policies/ development
plans and management activities. This has been largely limited to descriptive of people role
places of applying in CBNRM. The understanding of community’s local knowledge practices
can fulfill this gap in ensuring sustainable forest management through CBNRM in Myanmar.

In this context, the objective of this study is to understand community’s applying local
knowledge practices for their livelihoods by conducting assessments of their perceptions
regarding the application and the effectiveness of LK. LK is a part of people’s life, especially the
poor/ rural people, almost entirely, for their livelihoods and their survival. It can be whether
positive or negative effects on either resources or local community’s livelihood and both. In the
face of these uncertainties, it has become necessary to examine how the local people apply their
local knowledge in integrating of forest resources conservation and livelihood improvement as
the sustainable way. In this study, LK refers to any knowledge/ practice which is a collection of
facts and relates to their belief, custom, perceptions and their daily activities and experiences that
people hold about the world around them. It is the main asset they invest in the struggle for
survival, to produce food, provide for shelter or achieve control of their own life [21], [37]. To
achieve the objective of the study, we focus the following questions; What are the main HH’s
livelihood activities? What are the existing LK practices for their livelihood activities and to
what extent of the communities’ awareness and applying LK? Which HH’s characteristics have
the most influence on the applying LK? How do the communities’ perceptions show on the
applying LK and their effects on HH’s livelihood activities?



2. Materials and Methods
2.1 Study area

The study was conducted in the Katha District, located between 23° 31" and 24° 57' N,
and 95° 14' and 96° 17' E. Data collection were conducted in rural communities from four
townships—Banmauk (BM), Kawlin (KL), Pinlebu (PLB), and Wuntho (WT) (Figure 1) of the
Katha District. More than 89% of the total district population comprises rural communities living
in rural area of these four townships [38]. On an average, 81% of the studied townships’ area is
covered with the moist upper mixed deciduous forests, and these forest areas are Protected
Public Forest (PPF) under the management of the FD [39]. The studied communities have a
settlement history for over 100 years in these PPF areas. Shan, Kadu, Kanan tribes are found in
BM, and Shan and Burma tribes are found in KL, PLB and WT communities. All studied
communities’ tribes are Buddhist. Their main livelthood depends on forest resources and
agriculture which is subsistence agriculture with the shifting cultivation. The studied
communities locate between 11 km and 72 km away from the nearest towns and the
accessibility/ transportation to the studied communities is only road route and it is more difficult
in rainy season.

The studied communities were selected with purposive sampling on the basis of the
following factors: high rural population area in the district, the proximity of the rural settlements
to forested areas and urban area, and village size (number of households (HH) in the village).

Table 1 describes the information of studied communities.

Table 1. The general information of studied communities

Average distance

Studied Estimated settlement locating ~ Estimated total Average to surrounding
communities year (length of stay) household household size forest area from
settlement (km)
Kawlin + 100 years 559 5.5 (x1.8) 2.2
Pinlebu + 100 years 495 5.5 (£1.5) 1.3
Banmauk + 160 years 534 6.0 (x1.9) 11
Wuntho + 160 years 284 6.0 (£2.3) 2.3

Source: The 2014 Myanmar Population and Housing Census, Sagaing Region, Census report Volume 3-E,
Department of Population, Ministry of Immigration and Population, May 2015
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Figure 1. Location of study area
Source: Katha District Forest Department, 2015[39]
2.2. Methods

Field-based quantitative and qualitative data collection was carried out in November
2015 and April 2016. The participatory action research (PAR) approach was used to achieve
study objectives. PAR is collective and self-reflective process which is directly linked to action,
influenced by understanding of history, culture and local context and embedded in social
relationships in which researchers and participants undertake [40]. Field data collection process
was shown in Figure 2. Firstly, the community entry meetings were started with the 10 — 20
people including village heads, village elders, and few villagers to obtain a general overview
about the villages. Then, snowball sampling was used to identify and get more information about
the local knowledge practices (LK) that the communities apply for their livelihoods. Key
informants were identified for a series of in-depth interviews using snowball sampling technique.
The target people for key informants’ interview included village head, elder people, monk,
community groups’ leaders, traditional medicine healer and carpenter. After that, observations



with villagers were conducted as the visits to the villages including monastery, school, water
sources, farm land, and the surrounding forest area. During these observations, information
related to LK were collected as field notes and photographs.

Secondly, face-to-face household interview with a total of 218 randomly sampled
households (10% of the total households in the studied communities) was conducted to
investigate HH’s applying LK practices for their livelihood activities [KL: n=69, PLB: n=58,
BM: n=52 and WT: n=39]. It was done with household heads, and where unavailable, the
suggested person was interviewed. The household survey questionnaire was developed using a
semi-structured format with both closed and open-ended questions to obtain information about
household characteristics such as demographic factors, household income conditions and
livelihood activities, and LK practices related with HH’s livelihood activities. Finally, to identify
the already-recorded LK during HH interview, four group discussion/ meetings were conducted
(one meeting per one studied community). Totally 241 community’s people [KL: n= 60, PLB:
n=68, BM: n=56 and WT: n=57] participated in the meetings. Meeting lasted around one and
half hours.

| Community entry meeting |

g

‘ Informal key informant interview ‘::>| Observations with participants

‘ Face-to-face household interview ‘

{

| Focus group discussions

Figure 2. Field data collection processes

To examine the communities’ perceptions on their applying LK, the communities’
awareness and application of LK, the levels of importance (with Likert-type scale: 0 = not
importance, 1= just importance, 2 = low importance, 3 = moderate importance and 4= high
importance), the agreement (like/ dislike), and the attitudes (positive/ negative effects) were
recorded. The regression linear model was run to observe the influence variables of household’s
characteristics on LK. Household’s socio-economic variables such as HH members (HH sizes),
number of working people (15 — 75 years old), household head’s age, HH member age groups
(young people: 15 - 30 years, mature people: 31 - 60 years, Elderly: > 61 years), the length of
stay, and cultivating land area and livestock varieties were considered as independent variables
of household’s characteristics.



3. Results
3.1 Household’s livelihood activities

Table 2 shows household’s main activities which were HH’s income flows as well as
stocks for contributing to household consumption and cash generation. HH’s activities included
agricultural activities, forest related activities, livestock activities, and others such as small scale
gold mining (household level), small stalls at home, daily wages activities and government
services including teachers, government officers. Among those income activities, agricultural
crops especially rice is found as the main income source in all studied communities. Overall,
although 88% of total household are agricultural (especially rice) households, above 63 % of
these households cannot earn from rice production and is mainly used for own consumption.
Therefore, they earn cash from animal husbandry especially pig (piglet), and in addition, from
non-timber forest products (NTFPs) collection, and other cash income activities. HH’s activities
are mostly related to their surrounding forest resources and forested area.

Table 2. Percentage of household which engage in different household activities for their
livelihoods

Household’s livelihood activities related to

Forest Agriculture Livestock  Others

Kawlin (n=69) 66 (96%) 63 (91%) 61 (88%) 31 (45%)
Pinlebu (n=58) 53(91%) 47 (81%)  48(83%) 30 (51%)
Banmauk (n=52) | 51(98%) 49 (94%)  48(92%) 28 (54%)
Wuntho (n=39) 37(95%)  35(90%)  31(79%) 31 (79%)

3.2 Diversity of forest products collected and used by households

Food, building materials, energy, medicine, and income are found to be the main uses.
Below, we explore how these basic needs are derived from each of the forest products on the
basis of interviews with HHHSs, field observations, and key informants.

Food: All types of foods collected and consumed in each studied HH were observed and
their quantities were recorded as long as the HH could recall. HHs collect forest products to use
as vegetables such as edible leaves from trees, shrubs, flowers and seasonal fruits, mushrooms,
bamboo shoots, honey, bush meat, and fodder for their livestock. These were used for both
consumption and cash generation. Food products were mostly collected during the rainy season
(from May to October).

Table 3 describes the collected forest product varieties and the average quantities used
for consumption and cash generation. In general, 13 forest products are found to be most
frequently collected products by the people in the studied communities. NTFPs incur the main
contribution to cash generation from forest products, but TFPs are only for their consumption.
We observed that people depended more than four times on forest products for their non-cash
consumption than for the cash value of the products, based on the monetary values of forest



products. The main NTFPs collected for consumption and cash generation are food stocks such
as leaves and fruits, mushrooms, bamboo shoots, fodder, honey, and bush meat. In the household
interviews, we were able to record that NTFPs collection such as mushrooms, bamboo shoots,
vegetables, and medicinal plants is done mostly during the rainy season (May to October).
Tinospora cordifolia (Sin-ton-ma-new), Milletia extensa (Win-u), and Costus speciosus
(Phanlan-taung-hmwe) are generally collected for their medicinal value. Although the local
communities rely on the traditional medicines for their health care, low intensity of collection of
forest products with medicinal purposes such as honey, orchid and medicinal plants is observed.
It can be attributed to the fact that medicinal plants collection is usually undertaken by people
with special knowledge and expertise (traditional healers). Among the four communities, Pinlebu
and Banmauk shows higher collected forest product varieties than Kawlin and Wuntho (Table 3).
Pinlebu and Banmauk also have higher collected quantity of some forest products especially for
food purpose such as bamboo shoot, mushroom, honey, vegetables and thatch than that of
Kawlin and Wuntho. The higher distance of Pinlebu and Banmauk communities from urban area
can be the reason behind more utilization of forest products for food consumption (Table 1).

Table 3. Types of collected forest products in all studied communities

No. COIE:;Zﬂ;SSreSt Kawlin Pinlebu Banmauk Wuntho Di;e;ﬁ;gr;t;ib:;z: to
1. Timber v v v v Building materials, Energy
2. Fuel-wood v v v v Energy

Fodder v v v v Livestock feed
4, Bamboo v v v v Building materials, Income
5. Bamboo shoot 4 v v v Food, Income
6. Mushroom v v v v Food, Income
7. Small Wood (Tools) v 4 4 4 Tools, Building materials
8. Food (Vegetables) v v v v Food
9. Thatch v v v v Medicine, Income
10. Medicine v v v v Building materials
11.  Food (bush meat) v v v v Food, Income
12. Honey v v v v Medicine, Food, Income
13. Orchid v v v v Medicine, Income
14.  Resin v Income
15. Cicada v Food, Income

Source: Data collection November 2015 and April 2016



3.3 Sharing forest products

Sharing of forest products is one of the main social activities of communities. Of the 13
recorded forest products that are commonly collected, 10 forest products are found to be shared
with neighbors (Table 4). Generally, bamboo (56%) is the most shared products among
households while orchid (5%) is the least shared product. Bamboo shoot (49%), fodder (37%),
mushroom (33%) and small wood (34%) are also highly shared among the studied communities.

Table 4. Shared forest products with neighbors and percentage of households which described
their sharing forest products

Shared forest

products to the Kawlin (n=69)  Pinlebu (n=58) Banmauk (n=52) Wuntho (n=39)
neighbor household

Bamboo 45 (65%) 25 (43%) 30 (58%) 22 (56%)
Bamboo shoot 32 (46%) 34 (59%) 22 (42%) 19 (49%)
Mushroom 24 (35%) 18 (31%) 16 (31%) 14 (36%)
Honey 9 (13%) 6 (10%) 11 (21%) 1 (3%)
Orchid 1 (1%) 6 (10%) - 1 (3%)
Vegetables 10 (14%) 17 (29%) 23 (44%) 9 (23%)
Bush meat 1(1%) 6 (10%) 13 (25%) 6 (15%)
Medicinal plants 15 (22%) 13 (22%) 12 (23%) 3 (8%)
Fodder 17 (25%) 23 (40%) 31 (60%) 9 (23%)
Small wood 27 (39%) 15 (26%) 20 (38%) -

3.4 Perceptions on forest products

To know the priority of forest benefits for their livelihood, the households were asked to
list their priority of forest benefits that they described during the HH interview. Figure 3 shows
the priority level of forest benefits for their livelihood in the studied communities. The
communities recognized multiple benefits from their surrounding forest area as provisioning,
regulating and cultural services. Generally, there were different perception on the forest benefits,
but the provisioning services are the most important for their livelihood, followed by regulating
and cultural services.



Fodde,

2
%

(b) Pinlebu

Thatch

small wood

(c) Banmauk (d) Wuntho

Figure 3. Priority of forest products for the livelihoods in the studied communities
3.5 Local knowledge of rural communities

The communities’ LK was acquired base on their experiential knowledge and daily
activities for their livelihoods. LK practices were associated with especially forest related and
agricultural activities. The transition of LK was through observation and information passed on
from oral tradition. Table 5 shows recorded LK and the usages of LK in the studied
communities. Across the studied communities, the recorded LK was observed as common and
different LK. There were 27, 29, 31 and 26 LK practices in KL, PLB, BM and WT, respectively.
Based on the recorded existing LK, four types of LK were identified such as (a) related to local
belief (taboos), (b) related to local custom (custom/ ritual), (c) related to local norms (rules and
regulations), and (d) related to individual or community’s household activities/ practices.



(a) LK related to local belief (Taboos)
The LK related to local belief was identified as the communities’ restrictions and

prohibitions. Totally 5 LK related with local belief were recorded across the studied
communities. These LK were based on communities’ belief in religion (all of the rural
communities in the study area are Buddhist). In the focus group discussion, the elderly people
mentioned that these LK (taboos) have been existed and applied in their communities since their
ancestors. It causes the good consequences of social bond among their communities and
enhances their belief in religion. The usages of these LK are related with the forest resources,
especially bamboo, bamboo shoot and fuel-wood collection.

(b) Related to local custom (Customs/ ritual)
The form of customs/ ritual was recognized as the communities’ social norms, custom

and culture activities. Overall, 6 LK of local custom were recorded. Among the recorded LK, 5
LK were found in all studied communities as common LK. One LK “building the specific
(house) building style” that was only found in BM community, and it was directly related with
Kanan ethnic of BM community. They apply and regard as a responsibility of their ethnics.
These recorded LK in the studied communities, were directly used for the utilization and
conservation of forest resources for the communities.

(c) Related to local norms (Rules and regulations)
The LK of rules and regulations was based on their local/ community norms that were

directly related to social bond and safety of communities. Totally 7 LK were recorded across the
studied communities. The respondent household said that these local norms were unwritten rules
and the villagers and village head discussed and announced that kind of local norms in the
community. Local norms were not very strict on the people but the communities regard and
follow them. However, “the keeping the woodlot, patches for the water sources” was found the
highly restricted norm among other LK. We noticed that these LK were also used for as forest
resources management in their surrounding forest area.

(d) Related to individual or community’s household activities/ practices
LK related with individual or community’s household activities/ practices was based on

household’s experiments and experiences on their daily or seasonal or annual activities. These
LK were associated with other three types of LK, and mainly related with household’s activities
such as agriculture, livestock, forest resources and other household’s activity (gold mining).
Totally 13 common LK were recorded in all studied communities. They were mainly used for
household’s income and food supplement.

Table 5. The local knowledge based on the communities’ taboos, customs/ ritual, taboo, rules &

regulations and others in the studied communities
No. LK practices Usage KL PLB BM WT

Related to local belief (Taboo)

1 No allowing to cut/ collect all culms / bamboo shoot from | Bamboo, bamboo + + + -
one clump shoot




No allowing to collect the extra fuel-wood

Fuel-wood

3 | No allowing to cut trees in the scared places (the area Timber, fuel-wood
where is donated or allotted for religious purposes -
monastery, pagoda, cemetery)

4 | No allowing to slaughter livestock (cow, buffalo) for meat | Subsistence livestock

5 No allowing to kill the snake Food supplement

Related to local custom (Customs/ Ritual)

6 | Celebrating ritual (related with agriculture and generally Crops production
celebrated twice a year— at the beginning of crop
cultivating and harvesting season)

7 | No cutting the big trees (Bayan — Ficus spp., and other Timber, fuel-wood
trees — mostly DBH> 50 cm or 0.5 m)

8 | No hunting (bush meat) at the specific days/ period (Full | Food supplement
moon day, New moon day, Sabbath day, Waso to
Tawthalin (July to September), Tabaung (March) — bird
hatching season, not shooting the wildlife with baby/ies)

9 | Sharing the collected forest products (especially food) to Food supplement
neighbor

10 | No selling/ taking money for traditional medicines Traditional healing
(healer)

11 | Building the specific (house) building style House construction

Related to local norms (Rules and Regulations)

12 | Recognizing and following the (community) forest Forest resources
boundary (it is defined by local people between the managing
villages and is not acknowledged by government/ FD)

13 | No allowing to harvest the timber/ collect the fuel-wood/ | Water resources
make the grazing land where is near the water sources managing
(Keeping woodlot for water sources)

14 | Letting people (neighbor or 10 HHs leader) know where Forest resources
the farm land (shifting cultivation land in the forest) managing

15 | Informing village head or 10 HHs leaders for harvesting Forest resources
timber managing

16 | Seeking permission for pasture (at private pasture) Food supplement for

livestock

17 | Sharing (bamboo, thatch, fuel-wood) to the HH which has | Forest products
weeding, donation, funeral utilization

18 | Informing village head or 10 HHSs leaders for new (house) | Land/ forest resource
building (Seeking permission for building/ house within/ management
outside the settlement)

Related to individual or community practices
19 | Making (private) pasture (grazing land) Fodder




20 | Doing gold mining (small scale HH level) HH’s income + + + +
21 | Doing shifting cultivation HH’s income and + + + +
food supplement
22 | Ways of selection sites for shifting cultivating land (soil Cultivating land + + + +
color, the lee side, sunlight)
23 | Cultivating method (one crop vs. successive crops) Cultivating crops’ + + + +
method
24 | Doing home husbandry (pig, chicken) HH’s income and + + + +
food supplement
25 | Changing livestock (cow, buffalo) for agriculture HH’s income and + + + +
agricultural activity
26 | Collecting medicinal plants HH’s income and + + + +
Traditional healing
27 | Recognizing/ familiar with their surrounding environment | HH’s income, forest + + + +
(forest resources) products utilization
28 | Noticing bamboo flowering (past and current conditions) HH’s income + + + +
29 | Following the collecting period for forest products HH’s income, forest + + + +
(bamboo harvesting — January to February, mushroom — products utilization
before 2 to 3 days of full moon day, gathering honey —
April to May )
30 | Using the specific tree (leave) for gathering honey HH’s income + + + +
31 | Doing home garden (vegetables) HH’s income and + + + +
food supplement
Total 27 29 31 26

KL = Kawlin, PLB = Pinlebu, BM = Banmauk, WT = Wuntho, += applicable in community, -= not applicable in community
Among the recorded LK with four types, 58 % of local knowledge is related with forest

related activities which is followed by 19% of livestock, 16% of agricultural and 6% of other
household livelihood activities.

3.6 Awareness and application of LK

Figure 4 shows the comparison between the household’s awareness and applying of four
types of LK across the studied communities. The result revealed a significantly lower proportion
of applying LK when compared to the awareness in each studied community. Overall, among the
four types of LK, LK related to local norms was found the highest awareness (91%) and
applying (86%), followed by taboos (87% and 84%), customs/ ritual (76% and 70%) and
household’s activities/ practices (73% and 65%). The household’s awareness and applying LK
for the studied communities were analyzed separately (Figure 3). Among the studied
communities, the highest applying all types of LK was observed in BM community (69%),
followed by by PLB (59%), KL (57%) and WT (52%). Although the awareness of LK (X*=4.40,
df=3, p=0.22) was not difference across the studied communities, the applying LK (X?*=10.62,
df=3, p=0.01) was significantly difference.
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Figure 4. Communities’ awareness and applying LK practices across the studied communities

3.7 Influence of household’s characteristics on the application of LK

Linear regression model was run to examine the influence of household characteristics on
the applying LK. Table 6 shows the influence of household’s characteristics on the applying LK.
The similar HH’s influence variables on LK’s awareness and application were found in the
studied communities Error! Reference source not found.. Overall, length of stay (p<0.05),
number of working people per household (p<0.05), HHH’s age (p<0.05) and HH’s husbandry
(livestock varieties) (p<0.01) were found as the influence variables on the awareness and
applying LK. In the applying LK related to local belief (Taboo) and individual or community’s
household activities/ practices, women (p<0.05) were more applied LK than men, and elderly
people (p<0.05) more applied than young-age people in KL, PLB and WT communities. But
generally, the more elderly people showed the less applying LK related to local norms, for
instance in PLB and BM communities.

Table 6. Influent HH’s characteristics (linear regression model analysis) on LK application in the
studied area

HH characteristics LK awareness LK application
Length of stay (year) 0.000* 0.001*
HH sex (male compared with female) 0.046 -0.021
HH’s average education level 0.007 0.009
HH’s working people 0.008* 0.029***
Mature adult people (compared with elderly) 0.033 -0.024
Young adult people (compared with elderly) 0.014 -0.036*
HHH’s age 0.004*** 0.002**

HHH’s sex 0.010 0.030




HHH’s education level 0.000 0.002**

Cultivating land area (ha) 0.009*** -0.000
Livestock varies 0.031*** 0.041***
Constant 0.334*** 0.220***

*P < 0.05, **P < 0.01, ***p<0.0001

Table 7. Influent HH’s characteristics (linear regression model analysis) on LK application in the
studied communities

LK awareness LK application
HH characteristics

Kawlin Pinlebu Banmauk Wuntho Kawlin Pinlebu Banmauk  Wuntho
Length of stay (year) 0.002* 0.000 0.001 0.003* | 0.002 0.001 0.000 0.001
HH sex (male compared | ) ) 0.036 -0.022 0.003 0.068  0.026 -0.067 0.097
with female)
E\}/Ief average education | 5, -0.004  -0.007 0.027 0.015 0.022 0.006 0.021
HH’s working people | -0.003 0.015 0.003 0.009 0.035%**  0.026**  0.010 0.018
Mature adult people 0.006 0.004 -0.017 0.029 0.007  -0.016 -0.121* -0.020
(compared with elderly)
Young adult people -0.005 0017  0.002 0.030 0.051*  -0.029 -0.023 0.021
(compared with elderly)
HHH’s age 0.007***  0.003*  0.004* 0.000 0.001 0.000 0.003* 0.003*
HHH’s sex -0.018 0.037 -0.021 0.003 0.054 0.052* 0.033 0.010
HHH’s education level | 0.008 0015  0.020 0.025 | 0013 -0.029 0.011 0.025
g}‘;')"va“”g land area | 5 e 0.008 0.002 0.003 0.002 0.008* 0.002 -0.000
Livestock varies 0.043%**  0031*  0.042**  0.059%* | 0.025%**  0.033***  0,029* 0.031*
Constant 0.345%*  0.346%*  0.418**  0.397** | 0.200%  0228%*  0.424%** 0,039

*P < 0.05, **P < 0.01, ***p<0.0001

3.8 People’s perceptions on local knowledge
(@) Levels of importance on applying LK

Four points Likert-type scale was applied to observe the importance levels of applying
LK such as just importance, low importance, moderate importance and high importance. Figure 5
shows the respondent household percentage which described the important levels of applying
LK. The highest HH percentage was found in the moderate important level which was followed
by high and low important levels (Figure 5). The respondent HH percentages were significantly
different (p<0.05) in each community of the levels of importance, and overall, the statistically



difference across the levels of importance (X?=30.27, df=3, p=0.00) was observed in the study
area.
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Figure 5. Percentage of respondent households which described the levels of importance on
applying LK

(b) Agreement on applying LK

The communities’ agreement (like and dislike) on applying LK was examined to know
their willingness on applying LK. Figure 6 shows the percentage of respondent households
which described their agreement on applying LK. Regarding the agreement on applying LK of
all communities, average of 83% of respondent HH showed their acknowledging (like), 3%
showed dislike on applying LK, and 14% did not give any response (Figure 6). One of the
respondents during the face-to-face household interview in PLB community mentioned: “the
reason why | apply LKs is these LK have been applied by our ancestors and all the people in this
community. These LK are our culture and custom, and we have to follow and regard them to
protect and transmit our culture and custom to our generation”. During the group discussion
after household interview in BM community, one elderly people said: “the community head
discussed about their community norms with community members, and agreed to apply. These
norms were not strict to community, and there was no force to apply them and no penalty,
because we all believe each other and are just one big household through our same ancestors.
This relation builds mutual trust and respect among community members, but also between other
communities.” These explanations point out their higher agreement (like) on applying LK.
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Figure 6. Percentage of respondent household which described their agreement on applying LK
(c) Attitudes to applying LK

The communities do appreciate their applying LK which are affected by their agreement
on applying LK. They describe their attitudes not only positive (beneficial effect) but also
negative (detrimental effect) of applying LK. Figure 7 describes the respondent HHs which
mentioned their attitudes to applying LK across the communities. Although people describe the
positive attitude on applying LK, they do not mention only negative attitude. But LK with both
positive and negative attitudes are found in the studied area. Generally, in the studied
communities, 74% and 16% of respondent HHs mentioned the positive, and both positive and
negative attitude to applying LK, respectively. Their attitudes on LK were depended on the
important levels of LK and the positive attitude was significantly related with importance level
(p<0.05) of applying LK. The important levels were also significantly different across their

attitudes (p<0.01).
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Figure 7. Percentage of respondent households which described their attitudes on applying LK



3.9 Influence of household’s characteristics on LK

Linear regression model was run to examine the influence of HH characteristics on the
awareness and applying LK. Table 8 shows the influence of household’s characteristics. Length
of stay, number of working people, HHH’s age and HH’s husbandry (livestock varieties) were
found as the significantly influencing variables on both awareness and applying LK (Table 8).
Moreover, length of stay, cultivating land area and livestock varieties were statistically influent
on communities’ attitudes to their applying LK. Elderly people (p<0.05) more aware and apply
LK than younger generation.

Table 8. Influent HH’s characteristics (linear regression model analysis) on LK awareness,
application, and communities’ attitudes

LK awareness LK application
HH characteristics
Kawlin  Pinlebu Banmauk  Wuntho | Kawlin Pinlebu Banmauk Wuntho

HH total members 2.83**  -0.38 0.09 -0.74 1.48 -0.26 0.04 -0.91
Number of working people -2.56* 1.48 -0.19 1.33 0.81 1.37 0.22 0.93
Length of stay (residence year) | 2.75* -0.08 1.25 3.18** 1.93 1.09 0.29 4.10%**
HHH’s age 7.30%**  2.42* 2.31* 0.19 2.33* 0.91 2.57* 0.97
Mature people

-1.09 -1.24 -0.44 0.71 -1.18 -1.53 -2.12* 0.89
(compared with elderly people)
Young people

-0.89* -0.92 0.62 0.15 -0.67*  -0.53 -1.06 -0.03*
(compared with elderly people)
Young people

-1.35 -1.70 -0.78 0.52 -1.92 -1.72 -1.76 0.76
(compared with mature people)
Cultivating land area 1.72 1.73 0.56 0.54 2.19* 2.37* 1.15 0.02
Livestock varies 2.85** 184 1.97 3.00** 2.09* 3.88***  213* 1.25
Constant 3.79%**  410%**  4.93*** 3.10** 2.95**  2.82*%* 3.60** 0.15

Positive Attitude Both positive and negative Attitudes

Kawlin  Pinlebu Banmauk  Wuntho | Kawlin  Pinlebu Banmauk Wuntho

HH total members 0.99 -0.11 -0.11 0.51 -0.38 0.28 0.44 -1.52
Number of working people -0.39 -0.03 -0.19 0.24 -0.41 2.02 0.32 1.52
Length of stay (residence year) | 1.58 0.61 1.34 2.89** -0.93 -1.09 -0.74 0.97
HHH’s age 0.73 1.18 0.89 0.14 1.68 -0.01 1.99 -0.07

Mature people
-1.06 -0.02 -0.48 -0.01 -1.66 -0.85 -1.77 0.63
(compared with elderly people)

Young people 0.31 -0.42* 0.58 -0.54 1.92 -0.47 0.70 -0.14*




(compared with elderly people)
Young people

-1.45 -0.35 -1.42
(compared with mature people)
Cultivating land area 1.08 0.97 2.08*
Livestock varies 1.26 2.84* 0.94
Constant 191 1.97* 3.07**

0.46 -1.25 -0.68 -0.89 0.77
-2.02 0.89 0.83 0.69 2.31*
2.06* -0.15 111 1.17* -0.96
0.31 1.45 1.56 0.61 0.56

*P <0.05, **P < 0.01, ***P<0.001

3.10 Local knowledge related to forest resource management

Application of LK is not only used for forest resource collection including utilization but
also for resources management. On the other hand, LK related to gold mining, making pasture
and shifting cultivation in the studied communities are found to cause forest resources depletion.
But some LK are found to be directly related to forest resource management activities, and they
are mostly related to community’s custom, rules and regulation. Table 9 describes the LK which
are directly related to the forest resources management activities implemented by the government
(Forest Department of Myanmar). These LK are supporting the forest resources conservation
activities directly, and helping to address contemporary livelihood (socio-economic) and
environmental conditions.

Table 9. Local knowledge that related to the forest resources management activities that are
being conducted by the government

Local knowledge

Related activities and legislations that are being

conducted by the forest department for forest
resource management®

Supporting to conservation activities

No allowing to cut all of bamboo and collect all of
bamboo shoot from a clump of bamboo

No allowing to cut the trees and hunt bush meat in
the scared places

No allowing to hunt bush meat at the specific days
and periods

Keeping the woodlot for water source

Informing village head or (10) HHs leaders to
harvest timber

Following the collecting period for the forest
product (bamboo, bamboo shoot, mushroom, honey)

Bamboo cutting method for  bamboo
management
Forest  rehabilitation  activities  (natural

regeneration, enrichment plantations)

Seasonally protected wildlife (June 15 to Sep 30)
and birds (march 15 to Sep 30) by list of
endangered wildlife (fauna) species, FD 1994
Watershed management (environmental
conservation plantations)

Protection forest resources (combating illegal
logging) and Working plan activities and
Township’s FD activities
Bamboo  harvesting
management

period for bamboo

Contradicting to conservation activities

Doing shifting cultivation

Making (private) pasture

Target activity of district forest working plan
(2016/17 — 2025/26)
Forest Law 1992, Chapter XII, Paragraph 40:




+ Doing gold mining sub-paragraph (a) to (f); the local communities
are not allowed to have trespassing and
encroaching rights, pasturing, breaking up,
clearing, digging, or causing damage to the
original condition of the forest land without a
permit from the government

*Forest Department’s District forest working plan (2016/17 to 2025/26) and Township’s forest department
activities, Forest Law (1992), and The protection of wildlife and protected areas legislations (1994)

Among these LK, 6 LK are supporting the forest resources conservation activities directly, and
helping to address contemporary livelihood (socio-economic) and environmental conditions.
Generally, a higher percentage of applied LK are found to support forest resource management
activities and a lower percentage of household found LK to contradict forest resource
management activities. A local knowledge practice can have more beneficial effect on forest
resources which in turn it can have a detrimental impact on communities’ livelihoods and vice
versa (Figure 8). Based on communities’ perceptions, it shows that the beneficial effect of local
knowledge practices can be a critical step in encouraging communities for forest resource
management through their local knowledge practices.
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Figure 8. Percentage of respondent household which perceived their attitudes on LK that related
to forest resources

4. Discussion

Geographical conditions, and socio-economic and cultural conditions are same among the
studied communities, but the slightly different LK practices are observed. Among recorded 26
LK, 21 LK are found to be common across the studied communities. The 51% of LK is mostly
embedded in communities’ forest-related activity including forest resources utilization and
management (Table 5). Although the rest of LK are related to other livelihood activities, these
LK are also linked to forest resources. As the communities are found forest-dependent
livelihoods, and their household main activities are mostly related to forest and forest products.
Moreover, the LK were mostly embedded in local communities’ forest resources collection and
utilization which were directly and indirectly linked with household’s social activities and



livelihood activities. There are slight differences on the existing LK, people’s awareness and
application of LK and are mostly similar across the communities (Figure 4Error! Reference
source not found.). Among the four different types of LK, application of LK related to local
beliefs, custom and norms (rules and regulations) are found to be higher.

During the focus group discussion, linkages between the communities and their LK are
explored through their collected forest products in the surrounding forest area, the purposes of
LK application, and related livelihood activities. Although communities’ purposes of collecting
forest products are to provide food and generate income, the findings on LK application reveal
that communities are not only dependent on forest products for that reason, but also for
development of their social relations with other communities’ through culture and mutual aid.
The transmission of LK is also through family custom, social networks, and oral communication
including learning from elder people, neighboring households and among the communities. This
indicates the sharing and application knowledge between individuals, communities, and
generations. Elderly people are found to be the most influential factor in application of local
knowledge which could be the low communications or relations between the young and elderly
people. One elderly man (around 76 years old) in one of the focus group discussions of the
studied communities explained: “We have noticed and been aware of local knowledge and
applied them since ancestral time. Nowadays, especially young people cannot follow the local
knowledge which focusses on social bond. Because they said that the needs of their households’
(family) for daily livelihood are higher and have higher priority level than social bond . But the
application of LK is more related to their culture and social norms which show that the
communities’ social bond is the dominant position in the LK.

The findings from Table 7 shows that the household’s length of stay in the community
and age-groups have a statistically significant relation to the awareness of all types of LK. It
shows older people are more aware and apply LK related to their livelihood [19], [41], [42]. The
application of LK practices depends on not only HH’s socio-demographic factors but also HH’s
property and activities for their livelihood [43]. But HH’s financial conditions are not directly
related to application of LK. The considerable amount of recorded LK has adapted in poorly
industrialized landscape (rural area) [44] and LK related to different habitats, the usages and the
history of landscape in which LK practices are held by the elderly people. The local people have
a deep and thorough LK of the forest and forest resources.

Communities’ LK on usages of forest products and identification of tree species provides
an avenue for dealing with forest resources management and local knowledge can play a more
prominent role in guiding forest resource management decision-making processes in the local
level. Communities as knowledge holders, have not only knowledge but also wisdom about the
utilization and management of forest resources [44]-[46]. The results of this study provide the
evidence to justify the inclusion of local people and their knowledge regarding to conservation
and development policy interventions [47] and implementation of local-level policies [26].

Results from the study showed that the studied communities do aware, understand and
appreciate their applying LK for their livelihoods. They said although they noticed some their



applying LK have the detrimental effect on their livelihood, for instance, no allowing killing the
snake, celebrating ritual, they apply them because of the importance of LK for their social norms
or local culture. This finding reveals that the lower applying LK in the communities than
awareness (Figure 4). While high level of importance is evidently related to high application on
LK, some LK with high level of importance have low application. But the level of importance
significantly strikes the attitudes on LK, and their preference about LK is positively related to
their beneficial effects. It shows that LK is more emphasized on the effects of LK for their
livelihood than importance of LK [48], [49]. The people in the studied communities recognized
not only beneficial but also detrimental effects of applying LK (Figure 7).

During the household interview, the respondent households said that some LK practices,
for instance, doing shifting cultivation and gold mining, could drive both beneficial effect as they
generate household income and consumption, and detrimental effect on forest resources
depletion which loss of certain type of provisioning services (timber, fuel-wood, bamboo, eatable
vegetables, etc.) for local people’s basic needs, and fragmentation of forest which impact habitat
of wildlife (bush meat). It shows that communities’ perceptions on local knowledge is related to
their livelihoods [50], [51]. The communities described their positive attitude based on the social,
cultural and environmental impacts such as encouraging their religion and custom, strengthening
their social cohesiveness, enhancing the activities/ practices of forest resources utilization for
their livelihood activities including household healthcare. Moreover, they mentioned the
detrimental effects such as poisonous snake bite, territorial dispute and inordinate greed among
and within communities, reducing income and decreasing forest resources in their surrounding
forest area. These findings show that local knowledge could have not only positive but also
negative effects on the communities’ livelihoods based on local context.

A higher percentage of applied LK are found to support forest resource management
activities and a lower percentage of household found LK to contradict forest resource
management activities (Figure 8). The effects of these forest resource management related local
knowledge practices are shown in Error! Reference source not found.. Both beneficial and
detrimental effects of local knowledge exist in all forest resource management practices. A local
knowledge practice can have more beneficial effect on forest resources which in turn it can have
a detrimental impact on communities’ livelihoods and vice versa (Figure 8). Based on
communities’ perceptions, it shows that the beneficial effect of local knowledge practices can be
a critical step in encouraging communities for forest resource management through their local
knowledge practices.

These findings (Table 9 and Figure 8) show the role of the local knowledge on forest
resources and livelihoods, and the communities’ understanding and appreciation of LK. The
applications of local knowledge have played a role in the supply of direct and indirect forest
resources. Although there are slight differences in the application and existence of local
knowledge between communities, the results of this study provide evidence to justify the
inclusion of local communities and their knowledge into conservation and development policy
interventions [47] and inclusion in national and local-level policies [41].



This study findings, especially the documenting local communities’ knowledge, the
communities’ perceptions on their applying local knowledge practices, and the effects of local
knowledge practices, have proved to be one of the important factors for the sustainable forest
management under CBNRM approach. And these empirical findings support the policy-makers
to consider local communities and their local knowledge as one of the priorities in the
conservation and development program. Appreciation of communities’ local knowledge and
collaborating with them to development and conservation program — such actions will empower
local communities to protect, preserve and apply their practices that encourage their livelihood
development through sustainable use of forest resources. The identification of influencing
variables affecting different forms of local knowledge should be carried out at the local level
because the specific knowledge practice could be related to the specific type of effect on the
livelihood and also forest resources.

This study findings, especially the documenting local communities’ knowledge, the
communities’ perceptions on their applying local knowledge practices, and the effects of local
knowledge practices, have proved to be one of the important factors for the sustainable forest
management under CBNRM approach. And these empirical findings support the policy-makers
to consider local communities and their local knowledge as one of the priorities in the
conservation and development program. Appreciation of communities’ local knowledge and
collaborating with them to development and conservation program — such actions will empower
local communities to protect, preserve and apply their practices that encourage their livelihood
development through sustainable use of forest resources. The identification of influencing
variables affecting different forms of local knowledge should be carried out at the local level
because the specific knowledge practice could be related to the specific type of effect on the
livelihood and also forest resources.

The communities’ applying LK practices and their perceptions on the forest resources
showed the links between the local people and their surrounding forest resources. These applying
LK practices have proved to be one of the importance factors in the forest management activities
in local level. The results of this study provide the evidence to justify the inclusion of local
people and their knowledge regarding into conservation and development policy interventions
[47] and implementation of local-level policies [26] in the context of Myanmar community-
based forest management (CBFM) program. Furthermore, the policy-makers should make efforts
to incorporate local knowledge in the development and conservation programs of relevant
national and local institutions, such as Forest Department, Environmental Conservation
Department, Agricultural Department, and Department of rural development, researchers, non-
governmental organizations and other community-based groups.

5. Conclusions

The study documented the existing rural communities’ local knowledge as four different
forms of knowledge practices — taboos, customs/ ritual, rules and regulations and other local
knowledge which are related with their livelihood activities. The application of each form of
local knowledge was found significantly correlated with and lower than the awareness.



Households with more elderly people were found to be more applying in all forms of local
knowledge than the younger age groups’ people households. Household’s socio-economic
characteristics such as length of stay, total household members, the male working people,
cultivating land area, livestock varieties, and forest product varieties were observed as the
significant influence variables on the application of overall local knowledge in the study area.
The main reasons for the applying local knowledge were found as their belief, custom, culture,
social bond and their livelihood activities that were acquired and transmitted through family
custom, social networks and oral communication including learning from elder among the
communities. Most of documented local knowledge is directly relevant to the development and
conservation activities as helping to address contemporary livelihood (socio-economic) and
environmental conditions. The link between the communities’ cultural (diversity) knowledge
practices and biodiversity was recognized and this link provides an opportunity for conservation.
The findings in this study are empirically based evidence that the government including formal
program, institutions, non-governmental organizations and other community-based groups
should identify and implement the conservation and development/ management activities that are
in line with (do not conflict) the existing local knowledge maintained and applied by the
communities. By appreciation of communities’ local knowledge and collaborating with them to
development and conservation program, the formal existing (management) plan can be revised
and updated at national and local level. Moreover, recognition on influence variables of different
forms of local knowledge should be given at the local level because the specific knowledge
practice could be related to the specific type of effect on the livelihood and also forest resources.
In the context of rural communities, who are living in the forest area and mainly depend on
subsistence agriculture with shifting cultivation and forest resources for their livelihoods, and
their local knowledge related with their livelihood activities, can help to achieve the formal
development and conservation activities/ strategies of the policymakers. In this regard,
incorporation with rural communities by applying their existing knowledge practices in forest
resource management activities can be useful and viable strategy under the CBNRM approach.
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