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ABSTRACT

The most difficult challenge to Vietnam’s natural resource management is to integrate
conservation and development. A lot of people depend on forest resources for daily needs from food to
timber and non-timber forest products sold for cash in Vietnam. This leads to forest degradation. The
study evaluates forest dependency, household socio-economic factors affecting forest dependency, and
local people’s opinions toward forest resource condition and dependency. Data was collected in the Na
Be Hamlet. Quantitative household surveys with statistical analysis, in-depth interviews, focus-group
discussion, and filed observation were used in the study.

Although the forest resource is still degraded, the local households depend on it heavily for
cash income. Households with higher number of pigs and bigger gardens were less dependent on forest
resource. However, as the number of months when there was a lack of food increased, so did forest
dependency increase. The estimated unstandardized coefficient for number of pigs, area of home garden
and number of months that household lack food is - 0.039, - 0.000041 and 0.049 respectively.

Three-quarters of respondents thought that forest condition were good in the past (10 years
ago), whereas the forest resource condition has been deteriorated up until now. Nearly 60 % of
respondents said the condition now was poor and over one-third said it was very poor. Ninety-four
percent thought that forest area had decreased and nearly all respondents (98 %) saw the need to
improve the forest. Interviews and group discussions revealed that the common point is that the forest
was poor and degraded. The weak enforcement of forest protection regulations is a reason for rapid
depletion of the forest in both quality and quantity. The interviews and group discussions also revealed
that there was a consensus among local people on the need to improve forest resource condition. Over
one-third of respondents said the forest dependency was very high in the past, whereas about 27 % said
it was still very high. About 85 % of respondents felt a need to reduce forest dependency. The level of
forest dependency is slightly decreased because of the degrading of the forest. The study revealed that
the protection forest harvesting was a source of cash income. All participants in all groups were aware
that logging was illegal and the forest had been degraded rapidly. They wanted to reduce forest
dependency.

The study suggests the following measures to reduce the pressure on the forest: promote pig
husbandry in households; expand paddy fields and home garden to supply food for all local people and
increase income; open training classes in cultivation and animal husbandry techniques for local people;
enhance local people’s capacity building and empowerment towards forest management.

KEY WORDS: FOREST DEPENDENCY/ LOCAL PEOPLE’S OPINION/ PROTECTION
FOREST/ PIG HUSBANDRY/ HOME GARDEN
103 pp.
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CHAPTER 1
INTRODUCTION

1.1 Background

Vietnam is a relatively narrow strip running north - south along the eastern coast of
Indochinese Penninsula. It is approximately 525 km across at its widest point and 47
km across at its narrowest point. Total land area of the country is 329,566 square km.
Two thirds of the country’s territory is mountainous with the highest point as Mount
Fan Si Pan in the far north at 3,143 m above mean sea level, although average
mountain altitudes are around 1,000 m. Vietnam is topographically complex, with the
exception of the narrow, coastal lowlands of the central region and the southern

Mekong Delta region.

As like many countries in the region, Vietnam is now facing with the running out of
natural resources, for instance forest cover has undergone a massive decline and is
now only estimated to be less than 10% primary forest (Vo Quy, 1998). There are
many reasons to the decline of the country’s natural resources but the most important
problem has been deforestation due to logging, clearance for agriculture, forest fires,
war damage, non-timber forest products (NTFPs) collection and over-grazing. Apart
from deforestation, many individual species are endangered or have been eliminated
due to massive over-utilization. Collections of timber, over-hunting and collecting of

wildlife products for trade are all common situations.

The government of Vietnam has carried out efforts aiming at conserving natural
resources since 1960. Despite the successes from some of the programs, problems still
remain. For local peoples forest is still the major food source and income to meet their
daily requirements. Forest cover and biodiversity have been degraded both
quantitatively and qualitatively (MARD, 1996) by activities of local people living in
and around forests mainly due to logging, hunting, NTFP gathering, shifting
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cultivation and fuel wood collection. The most difficult challenge to Vietnam’s natural

resource conservation and development is to integrate conservation and development.

According to the 2002 census, Vietnam has a population of 80.4 million with over
20% living in urban areas. Vietnam is a densely populated country with an average of
235 inhabitants per square kilometer and a population growth rate of 1.35% per year.
Vietnam is a unified nation comprising of 54 ethnic communities. The majority of
Vietnamese (Kinh) that make up 86.8% of the population live mainly in the lowlands
while the 53 other minority groups, commonly referred to as ethnic communities, live
mainly in mountainous areas and highlands. The ethnic communities often cohabit and
there are no separate geographical areas for any ethnic groups. In each ethnic
community, there are different social structures and each has its own natural
characteristics. Thus it means that beside the general regulations at the national level,
there must be specific applications to different social and natural contexts in order to

get a better result in the processes of natural conservation and management.

1.2 The statement of problem

Over the last decades, people’s dependence on forest income has become a great
concern of the global community calling for international debates and discussions. In
developing countries, forest resources are important to the quality of life and survival
of large number of rural poor. There are also evidences that rural households use forest
resources quite extensively (Byron and Arnold, 1999).

The government of Vietnam has initiated a policy of allocating forestland to
households and community organizations in order to facilitate the development of
mountainous regions. However, in some cases, this policy has handed over forestland
to people who still depend on forest resource a lot and do not have capacity or

knowledge to manage or protect the forest. This leads to degrade the forest resource.

Xa Luong Commune is one of the 21 communes in Tuong Duong upland district,

which is located in the western part of Nghe An Province - a province located in the
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center of North Central Vietnam and belonging to the upper part of the Ca River Basin
(the major river in Central Vietnam). The commune is some 200 km away from its
provincial center (Vinh City), and 500 km away from Hanoi Capital to the south. It is,
as characteristics of the district itself, a mountainous commune with elevation of 750 -
1500 m. A large number of the people living there depend on forest resources of the
area (e.g. agriculture cultivation, animal hunting, timber, NTFPs, grazing). The local
people living in the upland regions are poor. The living of local people meets a lot of
difficulties due to lack of paddy land area, experiences, and investment in agricultural
activities. There are a lot of people in the area heavily depending on the forest
resources for daily demand from food to NTFPs and timbers selling for cash income.
They continue to over exploit the forest even illegal logging to meet their daily
requirements (Tran Duc Vien et al., 2005). This leads to the situation of forest

degradation in the area.

Deforestation and forest degradation is taking place widely. The situation of forest
degradation and the low living standard of the people living in and around the forest
seem to be a contradicting situation that needs to be further explored. Besides, how
people are using the forest resources in Vietnam is poorly documented. What factors
help reducing the pressure on forest resource and increasing household’s economy has

not been analyzed.

1.3 Research justification

For the sustainable use of forest resource, it is important to understand the connection
between forest resource and the livelihood of the rural households. In spite of growing
literature on deforestation, the poverty - deforestation linkages are still poorly
understood. In Vietnam, the availability of researches on this topic has remained
limited and does not provide Vietnamese policy-makers with appropriate guidance for

achieving sustainable development in the country’s mountainous regions.

At present, most threats to the forest resources originate from the needs of the people

living in and around the forests. This holds true especially because of the economic
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instability in households of people who live on exploitation of forest products for their
livelihoods. Therefore the management process has to identify local problems and find
appropriate sustainable alternatives, which not only improve the quality of the

community life but also reduce destructive forest practices.

It is important to find out a balance between conservation and socio-economic
development. In order to achieve this there is a need to increase the knowledge base
about relationships that exist between people and forest. This would include the way

local communities depend on the forest resource and management practices.

It is apparent that local people play important role in forest resource management.
Therefore, the local people’s opinions toward forest condition, forest income and other

income is necessarily involved the forest management.

1.4 Research objectives

This research, therefore, aims to:
1. Analyze forest dependency of the local people on the forest in the study area.
2. Determine factors affecting forest dependency in the study area.
3. Examine local people’s opinions toward forest resource condition and forest

dependency in the past and at present.

1.5 Research questions

To accomplish these objectives, numbers of following research questions have been
formulated:
1. How do local people living in the area depend on forest resource?
2. What are main socio-economic factors of households affecting forest
dependency?
3. What are local people’s opinions toward the condition of the forest resource

and forest dependency in the past and at present?
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1.6 Conceptual framework of the study

The following framework is used in this study:

Forest Resource

A

Forest Dependency

M.Sc. (Natural Resource Management) / 5

Socio-Economic Condition

A

A

Local People’s Opinions
- Forest Resource Condition
- Forest Dependency

A

- Household’s
Characteristics
- Economic activities

Figure 1.1: Conceptual framework of the study
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Household’s socio-economic condition is presented by the variables as shown in Table

Introduction / 6

1.1.
Table 1.1: List of variables of household’s socio-economic condition
No. Variables Description

Characteristics

1 Dependency labor ratio Number of people younger than 15 and older than 60
divided by the number of active laborers.

2 Female labor ratio Number of women between 15 and 60 divided by total
labor of household (smaller than one).

3 Food security Number of months that household lacks food.

4 Education Number of years at school (of Household head)

5 Household type of economic | The economic types f the households determined by
government using income per a person as main criteria

6 Gender Gender of household head (Male: 0, Female: 1)

Economic Activities

1 Paddy field Area of paddy field (unit: m?)

2 Shifting cultivation rice Area of shifting cultivation rice land (unit: m?)

3 Other crops Area of other crops (unit; m?)

4 Forest land Avrea of forest land (unit: m?)

5 Home garden Area of home garden (unit: m?)

6 Fish pond Avrea of fish pond (unit: m?)

7 Cattle Number of cattle

8 Pig Number of pigs

9 Poultry Number of poultry (chickens and ducks)

Forest dependency is defined as the ratio of forest income (cash income) per total
income of the household. The forest income of household consists of income from
timber harvesting, income from NTFPs harvesting and income from working for other
people in harvesting forest products. The total income of household consists of income
from paddy rice, swidden rice, other crops, cattle, pigs, poultries, fish ponds, forest
land, working for other people in harvesting forest products, other off-farm income,

salary, and other income.

Vietnam dong (VND) is currency of Vietnam. According the currency rate on 19



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 7

January 2007, 1 VND = 0.00006 USD. The unit of incomes that are mentioned above
IS 1000 VND per year (a thousand VND per year).

1.7 Hypotheses

- Hypothesis 1: Income from forest resource contributes to a large portion of the
household economy.

- Hypothesis 2: There are significant relations between each variable of
Household’s socio-economic condition (see Table 1.1) and forest dependency.

0 Hypothesis 2.1: forest dependency is positively correlated to female
labor ratio, number of months that the household lacks food, number of
years that the household head studied in school, economic household
type, and gender of household head.

0 Hypothesis 2.2: forest dependency is negatively correlated to
dependency labor ratio, area of paddy field, area of shifting cultivation,
area of other crops, area of forestland, area of home garden, area of fish
ponds, number of cattle, number of pigs and number of poultries.

- Hypothesis 3: Majority of the local people’s opinions is that overall existing
forest resource condition and forest dependency are necessary to be improved.

1.8 Scope of the study

Within the limitation of time and budget, the study only focuses on Na Be Hamlet, Xa
Luong Commune, Tuong Duong District, Nghe An Province. This hamlet is the poor
and most swidden- and forest resource-dependent hamlet. (Tran Duc Vien et al., 2005).
It is located close to Laos - Vietnam border and is in mountainous area, mostly
covered by forest. Na Be has a total population of 745 inhabitants living in 132
individual households. People in the hamlet are all Khomu but only one individual is
Thai (Na Be Hamlet Statistical Report, 2005).
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CHAPTER 2
LITERATURE REVIEW

2.1 Relationship between people and forest

Nowadays, there is no denying the fact that forests play a very important role to
human life such as their ecosystem services, economic benefit, social and aesthetic
values. Forest not only maintains natural systems but also fosters economic
development. Forests maintain natural system by protecting watersheds; retarding soil
loss and erosion; balancing soil moisture and supply of water; improving air quality
and maintaining regional climate; and acting as carbon sink. Forests also have very
important roles in economic development; forests provide food, fuel, fiber, timber, and
NTFPs. The importance of forests and forest products to people especially the poor is
undeniable (Ruiz and Arnold, 1996).

Worldwide, the number of the people whose lives depend on the forest is a big figure
(Pimentel et al., 1997). This varying estimated number of forest dependent people is
due to the lack of precise definition (Byron and Arnold, 1999), the requirements to
establishing clear definition categories of forest users, therefore, is the first step
towards measuring the people - forest relationship.

Byron and Arnold (1999) suggested the following four broad categories:
1. People living in the forest such as hunter-gatherers and long-rotational shifting
cultivators, who obtain most of their livelihood from the forest;
2. Populations of small farmers relying for part of their livelihood on adjacent
forest or woodland,
3. Traders and processors of forest products and employees in forest industries
(i.e. artisans and the landless rural poor);

4. Urban and pre-urban consumers of forest products.
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Worldwide, deforestation is a great change made by human being to the global
ecosystem; they are all activities that gradually convert forest and forestland to other
land use. This leads to a less efficiency of forest functions and in turn affects to the
living standard of people on earth. The pace of deforestation has been rapid (Achard et
al., 2002). In the same trend, from 1943 to 1995, Vietnam went from 14.3 million
hectares (ha) of forest to 8.25 million ha of forest (FIPI, 1996). From the forest cover
of 28% of the land area of Vietnam, only about 1% is categorized on undisturbed
natural forest (Ogle et al., 1998).

Forest condition is affected by a range of factors including climatic condition; soil
characteristics; attitude, slope and aspect; population size, changes and rate of change;
market demand and shift in relative prices; local institutions for resource management
and government policy. Principal direct cases of deforestation are agricultural
expansion, fuel gathering, overgrazing, commercial logging and infrastructure and
industrial development. It is found that similar general factors influencing
deforestation rates worldwide (Wunder, 2001), but the causes of tropical deforestation

are often quite local (Angelsen, 1999; Lambin et al., 2001).

While forest products can buffer households from agricultural and market risk during
times of crisis (Wunder, 2001), households often find their hopes for earning income

rest upon clearing forest for crops and pasture, illegal logging and animal hunting.

2.1.1 Forest utilization

Subsistence

People living in and around forest are highly dependent on forest resource, not only
for subsistence but also for income generation. About one-fourth of the world’s poor
are dependent fully or in part on forest products for subsistence needs (White and
Martin, 2002).

Some of the forest-derived benefits are direct source to income. Other, such as
firewood, vines or fruits collected for household consumption remain unaccountable,
the value is often difficult to quantity (IIED, 1995).
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For subsistence, the poor are the main part who gets benefit from forest products. They
usually derive a greater share of their overall needs from forest products and activities
(Gunatilake et al., 1993).

Income generation

A study of forest products use in mountain communities in an area of North Vietnam,
for instance, found that the forest vegetables, bamboo shoots and mushrooms collected
were eaten in richer households, but in poorer households these forest foods were sold

to buy rice (Nguyen et al., 1994).

For income generation, local people do all ways to get income from forest: from
illegal logging, hunting, collecting of NTFPs and other products. World Wide Fund
for Nature (WWHF) defines illegal logging and forest crime as the harvesting,
transporting, processing, buying or selling of timber in violation of national laws. It
lies within wider forest-related crime that includes both large- and small-scale theft of
timber, breaking of license agreements and tax laws, as well as issues of access to and
rights over forest resources, corruption, and poor management. Its impacts are also far-
reaching and can lead to increased fragmentation and conversion of forests, illegal
mining, poaching of forest wildlife, haphazard human settlement, and greater

incidence of forest fires.

For the small-scale illegal logging, “The poor are neither ignorant of the process of
deforestation nor blind to its effects. They cut because they must.” (Eckholm et al.,
1984). Poor households derive a relatively larger share of their income from forests
and wild lands than better-off households within the same community (Cavendish,
1996).

Nowadays, NTFPs collection is considered less destructive than other forest use
especially timber harvesting, NTFPs from natural forests could simultaneously serve

the goals of biodiversity conservation and poverty alleviation (Ruiz, 1996).

There have been many NTFP-based research and development have focused on rural
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communities (Butler, 1992), sustainable harvesting techniques (Peters, 1994, 1996),
market (Clay, 1992a, b; Igbal, 1993, 1995; Dewees and Scherr, 1996),
commercialization and marketing (Lintu, 1995), and biodiversity conservation (Freese,
1997).

In many communities, the role of NTFPs for rural households; especially in times
when alternative income, food or animal fodders are scarce, is well documented
(Panayotou and Ashton, 1992; Ruiz Perez and Arnold, 1996). It seems that NTFPs
extractors in the tropics are among the poorest people in the world, but that they
mostly practice extraction for the lack of better alternative (Neumann and Hirsch,
2000).

Agro-forestry based activities

Agro-forestry is a collective name for land use systems and technologies involving
trees combined with crops and/or animals on the same land management unit (Nair,
1993).

Due to the big gap between the demand and supply of forest products, agro-forestry
seems to have potential to provide options for rural livelihoods and biodiversity
conservation (Gordon and Bently, 1990). Agro-forestry can improve livelihood
opportunities and income; offer poorer households an opportunity to increase income

security; deliver environment benefits to; and perceived by local population.

Agro-forestry can play a vital role to meet the need of the growing population in terms
of sustaining crop agriculture and livestock, producing of commodities for exchange
and as a form of energy and providing diverse products for sustaining rural livelihoods
(Chew, 2001; Arnold, 1997).

It was found that plantations have the potential for substantial welfare improvements
for the target population, especially women, through increased consumption of
biomass, decreased time for collection and decreased pressure on natural forests. Still,
interventions need to be very selective in order to be successful, with special
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consideration given to plantation location compared to natural forest (Kohlin and
Ostwald, 2000).

However, farm trees can provide only some of products and services that people
previously obtained from forests. Moreover, on-farm tree growing is not an option for

landless households and others among the poor.

2.1.2 Forest management and institutions by local people

When do members of a community construct institutions to manage their natural
resources? This is a central question for those exploring common-pool resources
(CPR), common property, and local-level natural resource management. The answer
is, of course, far from straightforward. Scholars have presented many sets of
conditions, and offered details from hundreds of cases, in their efforts to explain the

success and failure of collective action regarding natural resources (Arnold, 1998).

A property right is an enforceable authority to undertake particular actions in a
specific domain (Commons, 1968). Property rights define actions that individuals can

take in relation to other individuals regarding some “thing”.

If one individual has a right, someone else has a commensurate duty to observe that
right. Schlager and Ostrom (1992) identify five property rights that are most relevant
for the use of common-pool resources, including access, withdrawal, management,
exclusion, and alienation. These are defined as:
- Access: The right to enter a defined physical area and enjoy non-subtractive
benefits.
- Withdrawal: The right to obtain resource units or products of a resource system
- Management: the right to regulate internal use patterns and transform the
resource by making improvement
- Exclusion: The right to determine who will have access rights and withdrawal
rights, and how those rights may be transferred.
- Alienation: The right to sell or lease management and exclusion rights.
(Schlager and Ostrom, 1992).
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2.2 Forest dependency

There have been many definitions of forest dependent people. Pimental et al. (1997)
apparently included all people who collect, use or sell NTFPs, the people who harvest
cultivated trees from farm lands, even workers on tea estates and banana plantations,

as “forest dependent”.

Rural households living in and around forests often combine their agricultural
production with the collection of forest products, feeds, foods, fuels, materials and
medicines. However, dependency of rural households on forests for their consumption
to improve their economy is less clear (Ogle, 1996).

Dependency on forests can be defined in different ways: “relying on” or “being unable
to do without” or “needing for success” (Byron and Arnold, 1999). Dependency might
be absolute or relative; it might be change over time. There are many different types of
users, ranging from “those who choose to generate much of their livelihood from
forests because it is an attractive, viable option” across a spectrum to “those for whom
forest dependency is a livelihood of last resort - a symptom of their limited options
and/or poverty - which they will abandon as soon as any plausible better option

emerges” (Byron and Arnold, 1999).

While forest use is nearly ubiquitous in the developing world, the degree of forest
dependence varies considerably across households (Warner, 2000). Households that
are heavily dependent on forests are a significant cause of forest degradation and also
susceptible to effects of forest decline, they are at the same time acting as the causers

and sufferers of resource degradation (Cleaver and Schreiber, 1994).

Earnings from forest products are often important as a complement to other income.
Very large numbers of households generate some of their income from selling forest
products, often on a part-time basis when farm production is not enough to provide
food self-sufficiency all the year round. Much forest-based income-generating activity
is seasonal: some products can only be gathered at certain times of year, demand or
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labor availability may fluctuate seasonally and income from forest products may
contribute to the purchase of farm inputs or food between harvests. Income from forest
products is often used to obtain inputs for other activities that contribute to
livelihoods: to purchase seeds, hire labor for cultivation or generate working capital
for trading activities (Leach and Fairhead, 1994, cited in Byron and Arnold, 1999).

Forest product collection only appears important to households when other, cheaper
forms of consumption smoothing options are not available (Morduch, 1995; Godoy et
al., 1998). By improving access to cash, with improved economic well being, low-
income households become less dependent on forests (Fisher et al., 2002; Wong and
Godoy, 2003).

Forests can be considered as an economic buffer for poor households. The rather easy
access to the resource and low entry thresholds (Neumann and Hirsch, 2000) enable
the poorest households of many women to generate income form forest product
activities. However, the poor who would benefit most from harvesting forest products
are often faced with a diminishing resource and a declining capacity to exploit it
(Byron and Arnold, 1999). Therefore, the wealthier households with more capacity to

exploit the forest are frequently the heaviest users.

Income, either potential or real, has also been used as a measure of the value of the
forest and people’s dependence on it (Peters et al. 1989; Colfer et al., 1997).

Scholars have argued that socio-economic heterogeneity really matters in terms of
CPR use and individual incentives to cooperate for collective action (Anderson and
loris, 1992). Heterogeneity is a highly contested variable. For one thing, groups can
differ along a diversity of dimensions including their cultural background, interests,
and endowments; each may operate differently (Baland and Platteau, 1996).
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Following sections will explain more detail about factors relating to the forest

dependency.

2.2.1 Gender

Because of the accessibility of the resource, women are often more reliant than men on
forest products, obtaining from them income needed to feed and clothe the family, as
well as fuel for cooking (Hopkins, Scherr and Gruhn, 1994, cited in Byron and Arnold,
1999). In cultures when women and girls suffer from unfairness in food distribution,
the contribution of forest foods can be very important (Shepherd et al., 1999). In term
of cash income generation, Dang Viet Quang et al. (2006) revealed that female labors
of households commercial positively correlated with collection of NTFPs. NTFPs are

proved to be very important in households who has high rate of female labor.

2.2.2 Education

In the study of Adhikari et al. (2003), they found that in general it appears that
education of family members has a strong influence on appropriating benefits from the
common property forest. At least for some key products, lower education households
are currently facing more restricted access to community forests than relatively higher
education households. However, the higher education household has more alternative
activities to diversity income sources. Therefore, they would earn money much than

other hoodmolds.

2.2.3 Labor availability

The abstinence from NTFPs extraction are identified as labor force constraints
(families with young children, old age, bad health), cash income by other
opportunities, agricultural intensification or decline of NTFPs resources. All of them
lead to a substitution of primary NTFPs (Wetterwald et al., 2004).

Older people were familiar with a wider range of forest products, while children knew
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more about the prices of some low-price fruits that were mostly sold or exchanged

amongst themselves (Cavendish, 1996).

In Vietnam, Dang Viet Quang et al. (2006) pointed out significant relations between
households and commercial collection of NTFPs that the commercial collection of
NTFPs is negatively correlated to dependency labor ratio. The households who have
higher dependency labor ratio benefit less from NTFPs sold.

2.2.4 Agriculture productivity

In situations where agriculture productivity is low, better-off households may use
forests and forest products to complement and improve the household economy, while
poorer households, who find livelihoods difficult to sustain, may rely on the forests as
the primary means of survival or in crisis situations. In many areas, as pressures on the
forest increase, more products are extracted, consumed or sold, more encroachment
takes place and the depletion of forest resources can be rapid. The poor, more forest-
dependent households will then find livelihoods even more difficult to sustain (Ogle,
1996).

2.2.5 Non-agricultural activities

In tropical forest settings, non-farm activities such as traditional handicraft are seen to
lessen forest people’s interest in land-based production, thus lowering forest
conversion rates (Barraclough and Ghimire, 1995). Supplemental income is often
earned through a range of non-agricultural activities (Reardon et al., 1992).
Households may diversify non-agricultural activities in order to self-finance (Lanjouw,
1999; Ruben and Berg, 2001).

In Nepal, Khanal Chhetri (2005) clearly indicates that the off-farm activities played a
key role to the total household economy in forest community. This would reduce the

dependency level on forest.

Non-agricultural activities lower susceptibility to agricultural risk and in some cases
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with enhanced food security, higher incomes, and more mobile investment
opportunities (Ruben and Berg, 2001). Smoothing income fluctuations given the
seasonality inherent in agricultural production (Kant et al., 1996; Upton, 1996).
Forest-based extraction is particularly attractive in this regard, because it can be timed

to coincide with lulls in the agricultural calendar (Wickramasinghe et al., 1996).

2.2.6 Land tenure

There has been a long argument that those who utilize forests must have secure, long-
term rights to resources, otherwise they would not be expected to invest in future crops
and adopt forest practices that only yield benefits over long periods. This view is
widely held and well documented and is the basis for much criticism of existing forest

tenure arrangement (Pearse, 1993).

Without secure tenure rights, local communities lack the financial incentives for
converting their resources into economically productive assets. Lack of clarity over
tenure rights induces people to obtain the short-term, direct benefits of the rain forest.
Decisions by local communities to restrict outsider’s access to particular valuable
forest products have sometimes been described as “local responses to over-

exploitation” (Momberg et al., 2000).

2.3 Forest resource management in Vietnam

Forest resource of Vietnam is very rich in the number of plant and wildlife species
with various forest types: mangrove, Melaleuca leucadendron forest, forest on fresh
water marsh, broad-leaved evergreen forest, semi-deciduous forest on low land,

limestone mountain forest, alpine evergreen forest and mixed pine forest.

Environment protection, natural resource conservation may be contradiction with
development activities. Economic growth is not possible without natural resources
exploitation and industrial development. Being aware of the above problem, the
Government of Vietnam always lays emphasis on economic growth being closely
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linked with ecological environment protection. The highest expression is the
“Environment Protection Law" issued 12/1993 and some sub-law documents. Forest,
ecological systems, nature reserves, natural landscapes, scenery spots, historical relics
are regulated as environment components and in Vietnam forests receive focused

attention among ecological matters.

2.3.1 Context of forest management in Vietnam

In 1943, forest area in Vietnam was 14 million hectares, forest cover was 43%. There
remains now only 11.8 million ha of forest (35.8%) (MARD, 2004). Most of the
remained forests are poor or moderate condition with low timber stocking.

In 2002 the population of Vietnam was over 80 million, 55 million increase as
compared with 1945. Fast population growth leads to higher and higher timber and
firewood demand. Moreover there are still in mountainous regions over a million of
ethnic minority people practicing shifting cultivation or shifting cultivation combined
with settlement. Timber and firewood supply rely mainly on natural forests because

there are now only over a million hectares of forest plantations with low productivity.

In Vietnam, the policy of pushing up forest planting by re-vegetating bare land and
denuded hills is implemented together as a step to ban natural forest exploitation. An
active result in implementation of this policy is to reduce mean annual timber
exploitation from natural forests and to carry out the project of planting 5 million

hectares of new forests.

2.3.2 Management of various forest types and forest land

Total forest land area is 18,692,000 ha, divided into forested area and forest land
without forest. Total forested area covers 11,784,589 ha (35.8% of the total territory
area) (MARD, 2004). Based on the use objectives, the forests in Vietnam are grouped

in to 3 categories: special use forest, protection forest, and production forest.
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Special use forest

The special use forest of 2.092 million ha is belonging to 105 special-use forest areas,
of which

- National Park: 252,000 ha

- Nature Reserves: 1,692,000 ha

- Cultural, historical, environmental protection sites: 147,886 ha.

These forests are managed by the national park and nature reserves management
board.

Protection forest
Total area of the protection forest is 6.8 million ha. It includes upstream watershed
protection forest, anti shifting sand forest, wave breaking, mangrove forest,

environment protection forest.

Coastal anti-shifting sand forest and coastal wave - breaking forest are already

allocated mainly to the households in these regions for management and protection.

Main objective of upstream watershed protection forest is water conservation, soil
protection against erosion and sedimentation in water reservoirs. This forest category
is allocated to the upstream watershed protection forest management boards. The
forestland allocation policy has also allocated protection forest to households and local
organization for tending and protection on contract. The remaining is managed by

forest protection force.

Production forest

Total area of the production forest is 9.8 million ha, of which:

- Natural forest: 4.2 million ha

- Plantation forest: 0.7 million ha

- Bare land and denuded hills: 4.9 million ha.

These areas are allocated to state forest enterprises, households, cooperatives and other

organizations for forest production and management.
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2.3.3 People's participation in forest management in Vietnam

Since 1986, Vietnam has embarked on a program of reform (Doi Moi). The transition
to a market driven economy has benefited and affected people at all levels. At the
same time, forest management policies and practices have also greatly shifted in

emphasis.

After reunification in 1975, a central framework for forest management was developed
which focused on utilizing forest resources for fueling national development. The
government designed and implemented various measures to facilitate forest protection,
and state-owned forest and agriculture enterprises were established to develop forest
production systems. However, most of these policies did not adequately consider the
needs of local communities. As a result, local people paid little attention to these

policies and programs, and deforestation and forest degradation continued.

The government has generally acknowledged that centralized forest management
through the state-run institutions has failed. It now recognizes that local communities
living in or near forest areas are in a key position to effectively implement forest
management. Thus, the government of Vietnam has increasingly taken a "people
centered approach™ to forest management, which focuses on developing support
projects to improve local people's livelihoods and well-being. One of the main thrusts
of these policies is allocating forestland to rural households and allowing these
households to share in benefits from forest management and protection.

Allocation of land and forests to households

Since 1986, the government has initiated a policy of allocating land and forests to
households in order to facilitate the development of mountainous regions. While Doi
Moi has had remarkable success in transforming both national and local level
economies, ethnic people living in the highlands of Vietnam have not benefited greatly
due to poor infrastructure, mountainous terrain, cultural and linguistic differences
among the ethnic population, and limited market development and resource

opportunities. Recognizing this, the government has developed a number of programs
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to help rectify the situation. One major component has been the change from collective
agricultural production to household-based production. Local level forest management
has primarily mirrored the agriculture land allocation process under various

arrangements which allocate forestland to households.

This is viewed as the first step in alleviating poverty for people living in mountainous
areas. However, the program is still small in scale and policies have not been
completely clarified. Since 1986, numerous policies, directives and regulations have
been developed to implement forest allocation. The Law on Protection and
Development of Forests (1991), in combination with the Land Law (1993), reaffirms
the legality of long-term allocation of land and forests to households and individuals
for agricultural purposes and forest production. This promotes effective management,
development and exploitation of forestland, and provides households and individuals
with greater choice and autonomy. The central mechanism of the Land Law is
allocation of land-use rights to individual households or organizations, which may be
state or private. Land allocated for one purpose may not be used for another. Land-use
rights allocated to households or individuals may be exchanged, transferred, leased,
inherited or mortgaged. If land is used for another purpose, or other obligations are not
met, it may be recovered by the State.

The Law on Forests established the basic principles for management of wood and non-
wood forest resources, including wildlife. It specifies the criteria of forestland
allocation and forest users' rights and obligations, as well as assigns administrative

responsibilities and defines offenses and penalties.

State forest enterprises, companies and management boards of protected and special-
use forests have contracted the allocated forestland under long-term, stable tenure
arrangements for forestry purposes to households and individuals. Forest protection
units and forest enterprise divisions have allocated to households either barren land,
which they can plant with long-term agro-forestry crops, or existing forestland which
households are supposed to protect on an annual basis (previously called the 327
program but now called the "5-Million Hectare Reforestation Program™). Farmers can
be allocated the following types of land:
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Special use forest: Special use forest management boards directly manage, protect and
develop forests. Contracts are made on a long-term basis (usually 50 years) with
households in ecological restoration and administrative sub-areas for reforestation and
protection. Households are entitled to collect dead wood for their own use provided

that they do not damage the integrity of the forest ecosystem.

Protection forest: Protection forest management boards make contracts with
households, communities, individuals or organizations to protect and regenerate
forestland. Contracted persons have to meet all provisions under the contract. In
return, they obtain the following benefits:

- They can collect dead branches and non-timber forest products from the
contracted land without paying taxes.

- They can harvest dead wood and old trees (free of charge) while keeping the
forest clean. Harvesting and use have to be according to the rules of the forest
management boards and approved by competent authorities.

- With regard to plantation forests, they can harvest trees with a tax exemption
when the forest matures, and with approval from the forest management boards
and the competent authorities.

- Contracted households can farm on their existing cultivated areas, but are not

allowed to expand agricultural land into forest areas.

Production forest: The production forest is mainly used for producing and trading
timber and other forest products. According to the forestland allocation policy, this

forest is assigned to organizations or individuals.

Since introduction of Doi Moi in 1986, the government of Vietnam has actively sought
to transform the forestry sector through the forestland allocation process. The process
is still evolving, but it is evident that if greater success is to be achieved more choice
and autonomy will need to be given to households and communities who are
responsible for protecting and managing forestland in Vietnam (Tran Duc Vien et al.,
2005).
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Profile of the study area

3.1.1 Background of Xa Luong Commune

Xa Luong Commune is one of the 21 communes in Tuong Duong upland District,
which is located in the western part of Nghe An Province - a province located in the
center of North Central Vietnam and belonging to the upper part of the Ca River Basin
(the major river in Central Vietnam). The commune is some 200 kilometers (km) away
from its provincial center (Vinh City), and 500 km away from Hanoi Capital to the
south. It is, as characteristics of the district itself, a mountainous commune with
elevation of 750 - 1,500 meters (m). The national highway No. 7 connects the area to
Laos after passing the upper part of Nghe An Province (Ky Son District) to the west,
and to the lowlands (passing over the other mountainous districts of Con Cuong and

Anh Son in Nghe An) to the east.

Administratively, Xa Luong has 8 hamlets with a total population of 4,832 inhabitants.
People living here, in addition to the Kinh, are the ethnic minorities of Thai, Khomu,
and H’mong. Of the groups living here, the Thai ethnic minority group occupies 75 %
or 3,624 people, while the Khomu people account for 15.5 % or 748 people (Tuong
Duong District Statistical Report, 2005).

In terms of climate, Xa Luong Commune is characterized as monsoon tropical, and
has common climate characteristics with the upper part of Vietnam. It has 4 distinct
seasons. However, regarding dry-rainy terms, it has two basic distinct climate seasons:
the rainy season from April to October and the dry season from November to March.
The average temperature is 24 Celsius degree (°C), while the highest temperature is in

July (39 - 41°C) and the lowest is in January (8°C). In some years, however, the lowest
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temperature may go down to 3°C. The average rainfall per year is 1,450 millimeters

(mm) (Nghe An Provincial Statistical Report, 2002).

Regarding land use in the commune, of some 11,442 ha of total area, forests cover
9,716 ha, and agricultural land covers 543 ha. The remaining areas are special-used
and unused land. Special-used land includes land for settlement, road, cemetery, etc.
Forests in Xa Luong include two types: protection and production forests with the
areas of 4,996 ha and 4,720 ha respectively (Xa Luong Commune Statistical Report,
2005).

3.1.2 Background of Na Be Hamlet

Na Be is one of the 8 hamlets in Xa Luong Commune, Tuong Duong District, Nghe
An Province, North Central Vietnam. It is about 8 km away from its commune center
and some 500 km from Hanoi capital. Na Be lies 6 km from Highway No. 7. It is
located close to the Laos-Vietnam Border and is a mountainous area, mostly covered

by forests (see Figure 3.1)

Na Be has a total population of 745 inhabitants living in 132 individual households.
People in the hamlet are all Khomu but only one individual is Thai (Na Be Hamlet
Statistical Report, 2005).
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LAND USE MAP
XA LUONG COMMUNE, TUONG DUONG DIST. IN 2005
Scale: 1:100,000

4

Na Be Hamlet Settlement

|:|Protection Forest |:| Production Forest |:| Agriculture |:| Settlement |:| Un-used Land

(Source: Xa Luong Commune Land Use Map in 2005, the Cadastral Department of
Tuong Duong, 2006)

Figure 3.1: Land use map of Xa Luong Commune, Tuong Duong District, Nghe An Province
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Basic Na Be’s socio-economic condition in 2006 is presented in Table 3.1.

Table 3.1: Basic socio-economic condition of Na Be Hamlet

Unit Description

Location - Mountainous area: Xa Luong Commune,
Tuong Duong District, Nghe An Province,
North Central Vietnam

Distance to commune center Km 8

Road condition to commune center - Not good

Ethnicity - Khomu

Population Inhabitants 745

Total number of households - 132

Number of - 19

better-off households

Number of moderate households 56

Number of poor households - 57

Number of schools - 2 (one primary school and one pre-primary
school)

Source: Na Be Hamlet Statistical Report (2005)

In terms of infrastructure, Na Be Hamlet possesses a bad-conditioned road that
connects the hamlet to the Highway No.7. It is an unpaved road which makes hard
and dangerous trip for people who come in and out the hamlet, especially in rainy
season. The hamlet also has a clean water supply system that has been built by Nghe
An Province Government since 1997. The hamlet does not have telephone line,

market, as well as health care unit.

Out of 132 households, 19 (occupies 14.4 %) are considered better-off households
since they have good quality houses, possess some buffaloes or cows, and have
enough rice for own consumption for the whole year. Another 56 households
(occupies 42.4 %) are seen moderate or normal economic households since they have
temporary houses but enough rice to eat year-round. And the rest, 57 households
(occupies 43.2 %), are estimated the poor ones when almost they have temporary
houses, usually lack food for 1-5 months/year, and own no buffalo or cow (Na Be

Hamlet Statistical Data, 2005).
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3.2 Research methodology

This part illustrates the research methods for the study including determining
information needed and sampling procedure, as well as collecting and analyzing data.
The research will be exploratory. Both qualitative and quantitative methods were used

to solve the given research questions.

3.2.1 Qualitative method

The qualitative tools including in-depth interview, focus group discussion and field
observation were used to analyze local people’s opinions toward the forest resource

condition and forest dependency.

3.2.2 Quantitative method

Household survey was conducted to households in the study area in order to collect
data about socio-economic conditions, forest use, forest income and household’s
opinions. The quantitative analysis was used to identify the factors affecting forest
dependency. The target population is households in Na Be hamlet, Xa Luong

Commune, Tuong Duong District, Nghe An Province.

Simple random sampling method was used to select households in the hamlet. The

sample size was determined basically, using Yamane formula (Yamane, 1990).

Equation 1.1: Sample size
Where:

N- Size of total population (total households of the hamlet)
n- Sample size

e- Level of precision (assume 95% confidence level, e is 0.05).
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Value transferred in the formula:

132
n= =99.248 (= 99).

1+ 132x(0.05)

From the total households of the hamlet, 99 households were randomly selected to do

the survey.

3.3 Data collection

3.3.1 Secondary data collection

Secondary data collection was implemented in the first phase to obtain background
information on the study area. It was based on the existing documentation on forest
situation and management activities of the research area as well as socio-economic
information and natural characteristics of the area. Documents were obtained from
different sources: Tuong Duong Commune People’s Committee, Tuong Duong Forest
Protection Department, Xa Luong Commune People’s Committee, Center for

Agricultural Research and Ecology Studies in Hanoi, and existing research documents.

3.3.2 Primary data collection

Primary data was collected by using two methods. The first method is qualitative
method including in-depth interview, focus group discussion and field observation.
The second method was questionnaire survey with selected household heads. The

primary data collection was conducted in one month of September, 2006.

3.3.2.1 In-depth interview

In-depth interviews were conducted to get information from key informants. Key
informants were chosen based on their in-depth knowledge and experience on forest
resource situation, forest use, socio-economic status, and forest management activities.

Every possible attempt was made to involve various staffs of the commune, the forest
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protection staffs and different people from the hamlet for in-depth interviews about
forest resource condition, forest products harvested, illegal logging, NTFPs collection
as well as forest protection management and socio-economic activities within the

arcas.

The key informants were grouped into 4 groups:

- Local government managers. They were the leader of Na Be Hamlet, the
leader of Xa Luong Commune, and manager of Cadastral Department of
Tuong Duong District;

- The manager of Tuong Duong’s Forest Protection Department;

- Five local peoples who had experience about forest condition and forest
exploiting activities;

- Forest products buyer (see Appendix 3).

3.3.2.2 Focus group discussion

Focus group discussion was conducted in the study in order to gain information on the
real situation of their economic status, forest dependency and their opinions about
forest resource condition and forest dependency. Members of each focus group were
identified based on their economic status. Households were categorized to three
groups including poor, moderate, and better-off groups. Three focus group discussions
were conducted with 7 participants of each group. Besides, for each group, the

solutions to develop some alternative sources of income were discussed (see Appendix

4).

3.2.2.3 Field observation
Field observation was carried out continuously throughout the whole period spent in
the study area. The observation was to initially understand forest resource condition,

forest use as well as forest protection and management activities.
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3.3.2.4 Structured questionnaire

The main idea behind an interview is to collect as valid data as possible by getting
people to talk about what they know on a certain topic. There are different types of
interviews that can be used to get the information that is needed. In this study semi-

structured interview was conducted.

Structured questionnaire was designed to collect household information including
family demographic characteristics, economic activities and status, forest use, forest
income and opinions. The questionnaire was developed for interviewing selected
household heads. The questionnaire was developed based on literature review and

field experiences.

The questionnaire was used to gather qualitative and quantitative data. The focus of
the survey was divided into four following parts:

- The first part is related to household demographic characteristics.

- The second part is related to household economic activities and status such as
agricultural cultivation, livestock rising, and off-farm activities. This part is
grouped into two parts that are farm activities and off-farm activities.

- The third part is related to household’s forest resources use for income
generation. This part is grouped into two parts that are timber harvesting and
NTFPs collection.

- The final part is related to household opinions toward forest resource situation
and forest dependency.

The questionnaire was written in Vietnamese (see Appendix 2). Its English version is

also attached in Appendix 2.

The pre-testing of the questionnaire is needed to make it compatible to the rural setting
of the research site. The questionnaire was tested in the field with ten households. Pre-
testing helped researcher to screen some vague questions and also helped to identify
some issues of the study. The questionnaire was re-organized to make more

compatible based on pre-testing result.
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3.4 Data analysis

Both quantitative and qualitative methods were used to analyze colleted data in order

to answer the given research questions.

In Na Be Hamlet, the income sources of households were divided into 5 categories as
follow: agricultural products, animal husbandry, off-farm activities, salary, and forest
income. Households surveyed were categorized into 3 economic groups: poor,
moderate and better-off groups. A one-way analysis of variance (on-way ANOVA)
was conducted to assess means of each category of income source of households in

different economic groups.

In order to find out factors affecting forest dependency, all the independent variables
and dependent variable were analyzed using multiple regression model to find out
which factors affect forest dependency of the local people. In the model, the dependent
variable is Forest Dependency (as defined as the ratio of forest income (cash income)
per total income of the household), and independent variables include female labor
ratio, number of months that the household lacks food, number of years that the
household head studied in school, economic household type, gender of household
head, dependency labor ratio, area of paddy field, area of shifting cultivation rice land,
area of other crops land, area of forestland, area of home garden, area of fish ponds,

number of cattle, number of pigs and number of poultries.

Both quantitative and qualitative methods were used to analyze local people’s
opinions toward forest resource condition and forest dependency in the past and at

present. Simple descriptive statistical tool was used to analyze local people’s opinions.

All of quantitative analysis was conducted with the help of Microsoft Excel version

2003 and SPSS version 13.0.



Nguyen Dinh Cong Result /32

CHAPTER 4
RESULT

This chapter will describe the research result. The content of the chapter consists of
following parts:
v' First part describes the socio-economic context of the research site
v" Second part describes the forest dependency of local households
v' Third part describes the socio-economic factors affecting the forest
dependency;
v Final part describes the local people’s opinions toward forest resource

condition and forest dependency in the past and at the present.

4.1 The socio-economic characteristics of study site

Administratively, Xa Luong Commune has 8 hamlets with total population of 4,768
people. Those who are living here, beside the Kinh, are the ethnic minorities of Thai,
Khomu, and H’mong. Of the groups living here, the Thai ethnic minority group
occupies 76 % or 3,624 people, while the Khomu group possesses 16 % or 748 people
(Xa Luong Commune Statistical Report, 2005).

Regarding land use in the commune, of some 11,442 ha of total area, forests cover
9,716 ha, and agricultural land covers 543 ha. The remaining areas are special-used
and unused land. Special-used land includes land for settlement, road, cemetery, etc.
Forests in Xa Luong include two types: protection and production forests with the
areas of 4,996 ha and 4,720 ha respectively (Xa Luong Commune Statistical Report,
2005).

In terms of agricultural production, dry or upland rice, cassava, and maize are major
food crops in Xa Luong Commune, in which upland rice accounts for largest area in

swidden field. In 2001, average food (converted to rice) per capita was of 160 kg/year.
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Industrial crops are peanut and sugarcane. Besides, fruit crops are gradually planted by
farmers such as mango and longan. Major animals raised in the commune are buffalo,
cow, and pig, but most are raised in extensive ways. Poultry is less developed as
heavily affected by diseases. Fish raising in ponds or cages along the Ca or Nam Non
River is also found in the area (Tuong Duong District Statistical Report, 2005). In
general, economic condition in Xa Luong Commune is relatively poor in comparison
with other communes owing to limitation of paddy rice fields that help local people

meet their basic needs.

Na Be is one of the 8 hamlets in Xa Luong Commune, Tuong Duong District, Nghe
An Province, North Central Vietnam. It is about 8 km far from its commune center
and some 500 km away from Hanoi Capital. Na Be lies 6 km far from the Highway
No.7. Being one of the communities of the district which has a long border with the
neighboring Laos, Na Be Hamlet locates close to Laos - Vietnam Border. This is a

mountainous area and most of the area is covered by forests.

As of August 2005, Na Be has a total population of 745 people living in 132
individual households (average of 5.6 members per household). People in the hamlet
are all the Khomu but only one individual is Thai (Na Be Hamlet Statistical Report,
2005).

Khomu ethnic group is much different from Thai in the way of living. Khomu people
have long been living with swidden farming, having dry rice as major crop (Ninh Viet
Giao, 2003). Thai people are more adapted to new market economy, whereas Khomu
tend to remain their traditional subsistent farming. Because of this way of life, Khomu
tend to settle in forested areas so that they could have land for extensive agriculture.
Therefore they settle down more or less far from the socio-political centers and

markets.

Historically, the present-day Na Be Hamlet of Khomu people used to be a habitat of a
Thai Community. In 1968, however, this Thai Community moved to another place in

order to easier set up an agricultural cooperative (Ninh Viet Giao, 2003). In the period
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of 1972-1977, a group of forest timber extractors of a state forest enterprise used this

place as their station to work in forests.

The first Na Be Hamlet of Khomu people were settled in the area in 1990 with 35
households that moved from different places of the Tuong Duong District: the
communes of Luan Mai, Mai Son, Huu Duong, and Nhon Mai. This resettlement to Na
Be was a plan of district authorities to help Khomu people who lived in places difficult
to access public services and the outside world, have more chance to do so. Then in
1991 and 1992, 5 more Khomu households migrated from Ky Son District to Na Be
that pegged the total household number of Na Be at 40. From 1990 to 1995, Na Be
people, as a characteristic of the area, depended heavily on surrounding forests for
their food and other needs. During this time local people already widespread practiced

swidden as well as extracted other forest resources.

In terms of infrastructure, Na Be Hamlet possesses a bad-conditioned road that
connects the hamlet to the Highway No. 7. It is an unpaved road which makes hard
and dangerous trip for people who come in and out the hamlet, especially in rainy
season. The hamlet also has a clean water supply system that has been built by Nghe
An Province Government since 1997. The hamlet does not have telephone line,

market, as well as health care unit.

Out of 132 households, 19 (occupies 14.4 %) are considered better-off households
since they have good quality houses, possess some buffaloes or cows, and have
enough rice for own consumption for the whole year. Another 56 households
(occupies 42.4 %) are seen moderate or normal economic households since they have
temporary houses but enough rice to eat year-round. And the rest, 57 households
(occupies 43.2 %), are estimated the poor ones when they have temporary houses,
usually lack food for 1-5 months/year, and almost own no buffalo or cow (Na Be

Hamlet Statistical Data, 2005).

Regarding livestock rising, like other upland communities, Na Be’s farmers also raise

cows, buffaloes, pigs, and poultries (duck and chicken). Cows and buffaloes either
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freely go to find fodders in the forest or are raised and fed in pens close to their houses
and be looked after when moving to the forest. Pigs are normally kept in pens while

poultries freely move around their residential areas.

In terms of forest management practice, the hamlet has two kinds of forest viz.
protection and production forest. Total area of forest is 2,412.89 ha. In this hamlet,
forest land allocation’s policy has been implemented since 2003. For this, 904.04 ha
forest has been handed over to 128 households and 1,508.85 ha to 11 hamlet’s
organizations for management and conservation. Even, almost all the households have
forest land but they could not derive any income or benefit from forest. It is due to the
lack of insufficient support from government to the households on capacity building to
increase the productivity from the given land. Organizations have been handed over
forest land are Na Be Project Management Board, Communist Party Unit of Na Be,
War Veteran Organization of Na Be, Women Organization of Na Be, Ho Chi Minh
Communist Youth Organization of Na Be, the Elderly Organization of Na Be, and five

local agricultural production units.

4.2 The forest dependency of local households

Forest dependency is defined as the ratio of forest income (cash income) per total
income (cash income) of the household. Total income of the house is divided into two
parts following the sources of income: income from the harvesting forest products and
income from other sources. The forest income and the total income of household will

be explained in details in the following sections.

4.2.1 Income from forest harvesting

When local people use forest resource, they can get economic benefit. In term of
income from forest, in Na Be Hamlet, local people have following activities to earn
cash income: timber harvesting, NTFPs harvesting, and income from their working for
other people in harvesting forest products. They harvest forest products in the

protection forest area.
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Timber harvesting

Many people go to the forest to cut trees and transport it to the hamlet settlement. The
forest having commercial wood is located in forest protection area. In that area, the
cutting tree activities of household are considered illegal. However, in practice, the
households are still going to do those activities for income generation. Some time
they look for some parts of trees that were cut before and transport. Because the forest

resource is degraded, it is difficult to find big trees in the area.

The final purpose of the timber harvesting is to build house or make furniture. There
are many kinds of species that they harvest. In general, there are two common kinds of
commercial woods in the hamlet: Mangelietia fordiana (local name: ‘vang tam”) and
Tsoongiodendron odorum (local name: ‘gioi’). After cutting trees, the local people
pre-process the timbers before transporting. The survey result found that the cattle are
used for transporting timbers from forest to the hamlet. In the past, local people could
go to forest area nearby for cutting trees, but in the present they must go further. They
often spend 10 days a trip for timber harvesting in average. The traveling time going to

and from forest area accounts for around 3 days.

The household survey and interview result reveal that almost all timbers they got are
sold in the hamlet. Sometimes they sell immediately after arriving to the hamlet, but
they often keep them and will sell them later when they need money. The timber
buyers in almost all cases come from outside the hamlet. Some of them live in La
Hamlet near the forest and the Highway No.7. In other cases, the buyers are the hamlet

members themselves who need wood for house construction and renovation.
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Table 4.1: Descriptive statistics of income from different sources of households

Standard
Observations Mean Deviation ~ Minimum Maximum

Income from paddy fields 9 35.35 125.001 0 700
Income from other crops 8 28.08 105.082 0 600
I from h d

fleome ot iome garden 21 57.07 129.167 0 600
Income from fish ponds 27 97.37 173.238 0 670
Income from cattle 60 1507.58 1421.363 0 4500
Income from pigs 23 393.94 964.875 0 4500
Income from poultries 30 257.47 895.408 0 6200
Forest working income 30 147.98 262.243 0 1300
Other off-farm income 18 107.07 363.024 0 2400
Salary 9 339.39 1874.894 0 18000
Income from harvesting
timbar 54 1098.69 1244.731 0 6000
Income from harvesting
NTEPs 76 42591 474381 0 2190

Currency unit: 1000 VND = 0.06 USD.
Table 4.2: Main sources of income
Forest Other

The type of Fish Working NTFPs Off-farm | Paddy Timber
household N | Cattle | Pond Income | harvesting | Income Field Pig | Poultry | Salary | harvesting
Poor
(Unit: household) y X 4 ? > 2 ! Vs 1 L4 / 0 4
Moderate
(Unit: houschold) 50 26 0 1 4 0 1 2 /4 0 3 13
Better-off
(Unit: household) '\ & L 0 0 { g 2 2 ! 2
Total 39 39 4 10 10 2 2 6 3 4 19

A two-way contingency table analysis with Chi square test is conducted to evaluate
whether a statistical relationship exist between economic groups and main income
sources (see Table 4.2). The result of Pearson Chi square test as 54.147 (Significant at
p < 0.001), Cramer’s V coefficient as 0.523 showed that different economic groups
have different main income sources with weak positive association between economic
groups (poor, moderate, and better-off) and source of income (cattle, fish ponds, forest
working for other people, income NTFPs harvesting, other off-farm income, paddy

fields, pigs, poultries salary and timbers harvesting).

Although the forest resource is increasingly degraded, compared to the past and the

tree cutting in the forest protection area is illegal, the local people still cut trees and
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earn income from this harvesting activity. The enforcement of the protection forest
law is poor in this hamlet. Many households kept harvested timbers in their house or in
gardens. Those timbers can be used for building house or selling when it is necessary.
The analysis of income sources of 99 households shows that 54 households got
income from harvesting timbers (see Table 4.1) and 19 households (19.2%) had

timbers as major source of income (see Table 4.2).

NTFPs harvesting

Many plants of NTFPs are harvested in the forest and these harvesting activities give
local households cash income. Both local households and outsiders need to buy
NTFPs. The major kinds of NTFPs are Stemona tuberosa, Fibraurea tinctoria,
Homalomena aromatica, Dianella ensifolia and Pherynium paravilflorum. Most of

them are used as raw materials for traditional medicine (see Table 4.3).

Table 4.3: List of non-timber forest product species

Local Local name of Latin name Used part of Utilization
name of plants plants
product
Cu ba Cay bach bo Stemona tuberosa Bulb Traditional
muoi medical
materials
Hem Hoang dang Fibraurea tinctoria Root Traditional
medical
materials
Thien nien | Thien nien kien Homalomena aromatica | Root, trunk Traditional
kien medical
materials
Re huong | Cay re huong Dianella ensifolia Root Make incenses
La dong Dong Pherynium Leaf Package rice
paravilflorum cake

Compared to the timber harvesting time, local people go to the forest for NTFPs
harvesting with shorter time per a trip. Normally, they go to the forest and come back

home in the same day.

The survey result found that almost households have this kind of forest activities for
both consumption and cash income generation. The analysis of income sources of 99
households shows that 76 households (76.7%) got cash income from NTFPs
harvesting (see Table 4.1) and 10 households have NTFPs harvesting as their main

source of income (see Table 4.2).
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Forest working

Some people from outside the hamlet organize forest harvesting activities for
commercial purpose. They hire the local people to work for them in the forest. Main
task of the local people is cutting, pre-processing and transporting trees to the hamlet.
They work for any outsider who directly hires them and can get amount of money
from him/her. The analysis of income sources of 99 households shows that this source
of income is main income source of 10 households. Nine households belong to poor
group (see Table 4.2). They can not organize the harvesting process themselves. One
major reason is that they are poor. They do not have any cattle, therefore they do not
have ability to transport timber from forest to the hamlet settlement. Also they do not

have enough money to organize long-day harvesting process in the forest.

From above discussion, the forest income can be calculated by the following equation:
Forest Income = Income from timber harvesting + NTFPs harvesting + Income from

working for others in forest harvesting.
Equation 4.1: Forest Income

Forest income of household calculated from household data is 1,672,570 VND per
year (100.35 USD per year) on average in the hamlet.

4.2.2 Total income of local households

In the Na Be Hamlet, the income sources of each household are various. Beside the
income from forest, they may get cash income from paddy fields, home gardens, other
crops, fish ponds, cattle, pigs, poultries, off-farm activities and government’s salary.
The survey result shows that all households do not earn cash income from swidden
rice. They grow swidden rice for household consumption. Therefore, the total income

is calculated by equation 2:

Total income = Forest income + Income from paddy field + Income from home
garden + Income from other crops + Income from fish pond + Income from cattle +

Income from pig + Income from poultry + Income from off-farm activities + Salary

Equation 4.2: Total Income
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Total income of household calculated is 4,495,900VND per year (269.75 USD per

year) on average in the hamlet.

In the hamlet, the income sources of households are divided into 5 categories as
follow: agricultural products, animal husbandry, off-farm activities, salary, and forest

income.

Figure 4.1 shows the shares of income from each income source. This indicates that

forest income is accounted for 37% in total income of households.

Average Income Shares of Households

3%

@ Income from agricutural
products

® Income from animal
raising

O Income from off-farm
activities

50% O Salary

B Forest Income

Figure 4.1: Average income shares of households in Na Be Hamlet

The result of one-way ANOVA test to assess the difference on mean of income from

each income source among economic groups is shown in Tables 4.4 and 4.5.
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Table 4.4: One-way ANOVA test of income sources (net value) between poor, moderate and
better-off groups of household

HH Std. . . HH Mean
N Mean L Min. Max. Sig. .
Type Deviation Type Difference
Agriculture 1 2 45.455
33 155.45 222.220 0 800
Income 3 74.205
2 1 -45.455
50 110.00 238.832 0 1300 493
3 28.750
3 1 -74.205
16 81.25 159.034 0 600
2 -28.750
Animal 1 2 -1772.764(%)
33 563.64 738.033 0 2900
Husbandry 3 -4933.864(*)
2 1 1772.764(*)
50 2336.40 1094.026 0 4450 .000
3 -3161.100(*)
3 1 4933.864(*)
16 5497.50 2512.416 1750 10000
2 3161.100(*)
Other off- 1 2 -66.121
33 87.88 155.136 0 500
farm income 3 87.879
9) 1 66.121
50 154.00 491.545 0 2400 317
3 154.000
3 1 -87.879
16 .00 .000 0 0
2 -154.000
Salary 1 2 -184.800
33 .00 .000 0 0
3 -1522.500(*)
2 1 184.800
50 184.80 633.108 0 2340 .019
3 -1337.700(*)
3 1 1522.500(*)
16 1522.50 4453.163 0 18000
2 1337.700(*)
Forest 1 2 -994.158(*)
33 919.24 643.979 120 2800
Income 3 -1554.508(*)
2 1 994.158(*)
50 1913.40 1028.011 0 3890 .000
3 -560.350
3 1 1554.508(*)
16 2473.75 1674.639 0 6435
2 560.350

Note: * The mean difference is significant at the .05 level.
Currency unit: 1000 VND = 0.06 USD.
HH Type: 1 - poor, 2 - moderate, 3 - better-off
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Table 4.5: One-way ANOVA test of ratio of different source income to total income (%) between
poor, moderate and better-off groups of household

HH Std. . . HH Mean
N Mean o Min Max Sig. .
Type Deviation Type Difference
Agricultural 1 2 5.47130(%)
33 8.7922 12.90846 .00 51.72
income (%) 3 7.87107(*)
2 1 -5.47130(*)
50 3.3209 9.74207 .00 58.56 018
3 2.39976
3 1 -7.87107(*)
16 9211 1.57886 .00 5.29
2 -2.39976
Animal 1 ) -18.56747(*)
33 289184 25.02233 .00 78.17
Husbandry (%) 3 -33.65828(*)
2 1 18.56747(*%)
50 47.4859 17.10289 .00 73.86 .000
3 -15.09081(*)
3 1 33.65828(*)
16 62.5767 23.91259 13.46  100.00
2 15.09081(*)
Other off-farm 1 2 3.70199
. 33 6.7369 14.66504 .00 58.82
income (%) 3 6.73687
2 1 -3.70199
50  3.0349 8.27747 .00 37.27 .083
3 3.03487
3 1 -6.73687
16 .0000 .00000 .00 .00
2 -3.03487
Salary (%) 1 2 -4.40264
33 .0000 .00000 .00 .00
3} -9.35944
2 1 4.40264
50  4.4026 15.77126 .00 80.14 .091
8 -4.95680
3 I 9.35944
16 9.3594 21.77745 .00 86.54
2 4.95680
Forest Income 1 2 13.79681(*)
B3 I 555525 25.44647 13.79  100.00
(%) 3 28.40978(*)
2 1 -13.79681(*)
50 41.7557 18.25003 .00 76.00 .000
3 14.61297(*%)
3 1 -28.40978(*)
16 27.1428 16.47371 .00 61.83
2 -14.61297(*)

Note: * The mean difference is significant at the .05 level.
Currency unit: 1000 VND = 0.06 USD.
HH Type: 1 - poor, 2 - moderate, 3 - better-off

From the Table 4.4, there is significant difference of income from animal husbandry
among economic groups. The mean of income from this source among households in
poor group is 1,772,764 VND per year less than those in moderate group, whereas the
mean of this income of moderate group is 3,161,100 VND per year less than those of

better-off group. There is significant difference of salary between better-off group and
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remaining two groups. In term of forest income, there is significant difference between
poor group and remaining two groups. Forest income of poor group is 994,158 VND
per year less than this income of moderate group and is 1,554,508 VND per year less
than this income of better-off group. This indicates that poor household has lowest
forest income whereas this income contributes to the largest part in total income of the
poor (55.56 % of total income). It is also interesting to see that animal husbandry
contribute to the highest part in total income of the better-off households (62.58 %)
(see Table 4.5).

From Table 4.5, regarding the percentage of income from each income source in total
income, there is statistically significantly different agricultural income between poor
group and moderate group and between poor group and better-off group. This
indicates that poor household gets lowest income from agriculture products. In
addition, there is statistically significantly different income from animal husbandry as

well as forest among all groups.

4.2.3 The forest dependency
The forest dependency is calculated from forest income and total income by following

equation:

Forest dependency = Forest income/Total income
Equation 4.3: Forest Dependency

From household survey data, the forest dependency of each household among 99
households is conducted. In term of the forest dependency, the household can be
categorized into five following levels:

Level 1: forest dependency is between 0 to 0.2 (= 0 and < 0.2) (0% to 20%)

Level 2: forest dependency is between 0.2 to 0.4 (> 0.2 and < 0.4) (20% to 40%)

Level 3: forest dependency is between 0.4 to 0.6 (> 0.4 and < 0.6) (40% to 60%)

Level 4: forest dependency is between 0.6 to 0.8 (> 0.6 and < 0.8) (60% to 80%)

Level 5: forest dependency is between 0.8 to 1.0 (> 0.8 and < 1) (80% to 100%)
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The number and percentage of households in each category is shown in Table 4.6:

Table 4.6: Number and percentage of households with different levels of forest dependency

Level 1 Level 2 Level 3 Level 4 Level 5
(0-20%) | (20% —40%) | (40% - 60%0) (60% —80%) | (80% - 100%b)
Number of | 14 25 39 12 9
Households
Percentage | 14.1 25.2 39.4 12.1 9

Figure 4.2 indicated that the category having largest number of household is Level 3
with 39 households (39.4 %). From Table 4.6, the number of households having low
dependency level (less than 20 %) is 14.

Forest Dependency of Households

45
40 +
35
30 - 25.2 \
23
9 14.1

15 - 12.1
10

39.4

Percentage (%) of households

(0 — 20%) |(20% — 40%) | (40% - 60%) (60% — 80%)  (80% -

100%)

Level 1 Level 2 Level 3 Level 4 Level 5

Figure 4.2: Percentage of household forest dependency

The mean of forest dependency is 0.44 (44%). This pointed that the forest dependency

accounts for large portion in the total income of the households in the whole.

In the hamlet, the households harvest various forest products for their own
consumption. Therefore, they also depend on timbers and NTFPs for their own

consumption.
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4.3 The socio-economic factors affecting the forest dependency

In order to analyze the factors affecting the forest dependency, the multiple-linear
regression model is used. The dependent variable of the model is forest dependency.
As mentioned in the chapter 1, there are 15 independent variables for hypothesis
testing including: Gender, Education, HHType, FoodSecurity, PaddyField, SCRice,
OtherCrops, ForestLand, HomeGarden, FishPond, Cattle, Pig, Poultry,
Femalelaborratio, Dependencylaborratio as predictors in the regression model (see
Table 4.7).

Those data were analyzed using multiple regression analysis method which tests
relationship between dependent variable and the independent variables. The purpose
of the study is to assess whether the independent variables had any relationship
(positive or negative) with the dependent variable. The relative correlation of each

independent variable is calculated using value of the coefficient of determination.

In order to facilitate the analysis, the researcher has used symbols to statistical factors
with following definitions:

R means coefficient of multiple determination

R’ means coefficient of determination

b means unstandardized coefficient

Beta means standardized coefficient
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The independent variables are described in the following table:

Table 4.7: Independent variables

Variable Meaning and unit Scale of
Measurement
Gender Gender of the household’s heads (Male =0, Nominal
Female =1)
Education Education level of household’s heads Interval
(number of school year) (Unit: year)
HHType The economic type of the households Nominal
determined by government (poor =1,
moderate = 2, and better-off =3)
FoodSecurity Number of months that the household lack of Interval
food
PaddyField The area of the paddy field (Unit: m®) Interval
SCRice The area swidden cultivation land (Unit: m*)  Interval
OtherCrops The area of other crops (Unit: m?) Interval
ForestLand The area of forest land (Unit: m?) Interval
HomeGarden The area of home garden (Unit: m?) Interval
FishPond The area of fish ponds (Unit: m?) Interval
Cattle Number of cattle (Unit: head) Interval
Pig Number of pigs (Unit: head) Interval
Poultry Number of poultries (Unit: head) Interval
Femalelaborratio Female labor ratio (*) Interval
Dependencylaborratio Dependency labor ratio (**) Interval

Note: * Dependency labor ratio means number of people younger than 15 and older than 60 divided by
the number of active laborers. ** Female labor ratio means number of women between 15 and 60

divided by total labor of household.

Variable Gender is nominal variable (male and female). It may be ‘Male’ or ‘Female’.
In regression model, this variable is coded to 0 for Male and is 1 for Female as dummy
variable. Variable HHType can get one of following three values: Poor, Moderate or
Better-off. In order to run regression model, two new dummy variables are created for
variable HHType: HHTypePoor and HHTypeBetterOff. If HHType is ‘Poor’,
HHTypePoor will be 1 and otherwise will be 0. If HHType is ‘Better- off’
HHTypeBetterOff will be 1 and otherwise will be 0.
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Therefore, the regression model has independent variables including Gender,
Education, HHTypePoor, HHTypeBetterOff, FoodSecurity, PaddyField, SCRice,
OtherCrops, ForestLand, HomeGarden, FishPond, Cattle, Pig, Poultry,

Otherofffarmincome, Salary, Femalelaborratio, and Dependencylaborratio.

Table 4.8: Descriptive statistics of dependent and independent variables

Variable Observations Mean Std. Deviation Minimum  Maximum
Forest dependency 99 0.44 0.227 0 1
Gender 99

- Male=0 76

- Female =1 23

Education 99 5.20 2.454 0 14
HH Type 99 1.83 0.686 1 3
- Poor =1 33

- Moderate 50

- Better-off =1 16

Food Security 99 1.17 1.485 0 5
Paddy Field 99 280.81 1097.369 0 10000
SC Rice 99 5545.45 2442.284 0 10000
Other Crops 99 170.71 369.018 0 2000
Forest Land 99 56666.67 17261.494 30000 100000
Home Garden 99 992.93 947.311 300 5000
Fish Pond 99 126.77 185.069 0 600
Cattle 99 1.86 1.525 0 5
Pig 99 1.47 2.247 0 10
Poultry 99 12.46 19.822 0 100
Female labor ratio 99 0.5498 0.18798 .20 1.00
Dependency labor ratio 99 0.5121 0.29625 .00 1.50

In the survey result, observation of Male is 76 among 99 household heads (Table 4.8).
This signified that men play comparatively more important role in household in term
of decision making. Mean of variable Education of 5.2 years indicates that household
heads finished elementary level on an average. In term of food security, mean of this
variable is 1.17 months lack of food with maximum value of 5 months lack of food in

a year. This indicates that living standard of local people is still low.
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In term of cultivation situation of local people, mean of SC Rice was 5,545.45 m” with
standard deviation of 2,442.284 m®, whereas mean of area of paddy field was 280.81
m?” with standard deviation of 1,097.369 m’.

Regarding animal husbandry of local people, means of Cattle, Pig and Poultry
variables are 1.86, 1.47 and 12.46 heads respectively.

Standard deviation of Salary is 1,874.894 thousand VND showing that household’s
income from salary is very different from each other (mean of Salary is 339.39
thousand VND per year). In the hamlet a few people has salary of about 18,000,000
VND per year.

There are four principal assumptions that justify the use of linear regression models
for purposes of prediction as follows:

(i) linearity of the relationship between dependent and independent variables

(if) independence of the errors (no serial correlation)

(iii) homoscedasticity (constant variance) of the errors

(iv) normality of the error distribution.

Before running regression model, those assumptions need to be checked as follows:

Check for outliers
Cook’s Distance is one indicator measuring the influence of a case. The Cook’s
Distance that is higher than 1 is the cut point to show a strong indication of an outlier

problem (Paul, 1999). The result found that all cases were accepted.

Check for multi-collinearity

Before conducting the regression analysis, the multiple-collinearity problem needs to
be checked. The model needs to avoid the inter-correlation of the independent
variables. Because when there is high multiple-collinearity, the b and beta coefficient
will not be stable. The tolerance and VIF are used to conduct the test. The tolerance
less than 0.25 or VIF more than 4.00 is multiple-collinearity indicator (Paul, 1999).

The result of this test is showed as follows:
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Table 4.9: The tolerance and VIF of the regression model (first test)

Variable Full regression model
No Name of variable Tolerance VIF
1 Gender .826 1.211
2 Education 480 2.081
3 HHTypePoor 468 2.139
4 HHTypeBetterOff 330 3.031
5 FoodSecurity 274 3.655
6 PaddyField .810 1.234
7 SCRice .240 4.175
8 OtherCrops .619 1.615
9 ForestLand 228 4.388
10 HomeGarden 779 1.283
11 FishPond .523 1.911
12 Cattle 424 2.360
13 Pig 336 2.974
14 Poultry 432 2.315
15 Femalelaborratio 514 1.945
16 Dependencylaborratio 733 1.363
Constant .643
N 99
R Square 496

Note: * p <0.05, ** p <0.01, *** p <0.001

In the full regression model, there are two independent variables: SCRice and
ForestLand having VIF higher than 4.000. In Na Be Hamlet, almost households got
forestland in 2003. Area of this land is given based on household’s size. But the
households have not done anything on this land and have not got income from it until
now. Therefore, ForestLand variable was dropped from the regression model. The
model with 15 independent variables is checked for the multiple-collinearity problem

again. The result of this test including the tolerance value and VIF is shown as below:
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Table 4.10: The tolerance and VIF of the regression model (second test)

Variable Full model Stepwise model
No Name of variable Tolerance VIF Tolerance | VIF
1 Gender .826 1.210
2 Education 485 . 2.061
3 HHTypePoor 496 2.017
4 HHTypeBetterOff 334 2.995
5 FoodSecurity 274 3.655 760 | 1316
6 PaddyField .820 1.219
7 SCRice 917 1.091
8 OtherCrops 623 1.605
9 HomeGarden 780 1.282 951 1.051
10 FishPond .525 1.906
11| Cattle vYVV v 2.136
12 |Pig apas 2.973 758 | 1319
13| Poultry AN Yoo 2304
14 Femalelaborratio \ 7,57475* 1.835
15 Dependencylaborratio N\ | 7734 1 1.363

The Table 4.10 shows that all of 15 independent variables do not have the multiple-

collinearity problem.

Check for normally distributed residual error

The distribution of residual error of the independent variables is presented by the value
of unstandardized residual. The normal Q-Q plot of the unstandardized residual for
full regression model indicates that the error is normal distributed in the population for

each set of the independent variables (see Appendix 6).

Check for homoscedasticity

In regression model, the residual error needs to be dispersed randomly throughout the
range of the estimated dependent variable. Residual plot with standardized residual on
X axis and standardized predicted value on Y axis indicates variance of residual error

is constant for all values of the independent variables (see Appendix 6).
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Both a method ‘Enter’ and a method ‘Stepwise’ are used in regression model. The full
model using method ‘Enter’ consists of all hypothesized independent variables.

Another model is stepwise regression model using method ‘Stepwise’.

The Table 4.11 shows the regression coefficient of each independent variable in both

two regression models.

Table 4.11: Full and stepwise regression models of forest dependency

Variable Full Regression Model Stepwise Regression Model
b Beta b Beta

Gender -.009 -.017

Education -.010 -.106

HHTypePoor .036 .075

HHTypeBetterOff 023 037

FoodSecurity 030 196 049" 323
PaddyField .000005.76 028

SCRice -.000008.17 -.088

OtherCrops -.0000359 -.058

HomeGarden -.0000355 -.148 -.000041" -171
FishPond .00000481 .004

Cattle -.005 -.031

Pig -.038" -378 -.039™" -389
Poultry -.001 -.080

Femalelaborratio 087 072

Dependencylaborratio -.093 - 121

N 99 99
(Constant) .603 481
R’ 492 452

Note: "p<0.05, " p<0.01,” p<0.001

For stepwise regression model, R? is 0.452, whereas for the full regression model it
rises to 0.492. This means that 3 variables (FoodSecurity, Pig and HomeGarden) can
explain about 45.2% of the variation in the forest dependency. The full regression

model can explain 49.2 % of the variation in the forest dependency.
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The stepwise regression model has three independent variables including
FoodSecurity, Pig and HomeGarden. From Table 4.11, all of those variables are
statistically significant to explain the variation of the forest dependency. In addition,

FoodSecurity and Pig are very strongly significant to explain the forest dependency.

The estimated unstandardized coefficient for FoodSecurity is 0.049. This means when
this variable is increased by 1 unit (means that the household have one more month
that lack of the food) the forest dependency ratio will be increased by 0.049. In this
case the households need money for buying more food. Income from forest is one

choice of earning money.

For variable Pig, the coefficient is -0.039. If a household has one more pig, it will
decrease their forest dependency by 0.039. When the households breed pig, they will
get income from pig. In addition, because those households need to spend more time

for breeding pig, this leads to reduce time for going to the forest.

For variable HomeGarden, the coefficient is -0.000041. If a household increases area
of home garden by 1 unit (m?) and other variables held constant, the forest dependency
ratio will be decreased by 0.000041 on an average. When the households have garden,
they will get income from garden fruits such as mango, litchi. Besides, because those
households need to spend more time for garden, this leads to reduce time for going to

the forest.

Among three above mentioned variables, from Beta coefficient shown in Table 4.11,
number of pigs has strongest magnitude affecting the forest dependency. Second
strongest magnitude variable affecting the forest dependency is number of months that

households lack food.

In full regression model, according to the significant level analysis, there is only
number of pigs which has p less then 0.05 in this model. This led to be concluded that
the coefficient of Pig is statistically significant in explaining the variation of forest

dependency.
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From this result in the Table 4.11, the equation of the stepwise regression model is
described as follows:
ForestDependency =  0.481 +  0.049xFoodSecurity -  0.039xPig -

0.000041xHomeGarden
Equation 4.4: Forest dependency

In summary, the result of hypothesis test conducted by comparison the correlation
found by above analysis and the hypotheses that were mentioned in the chapter 1 is

shown in following table:

Table 4.12: The result of hypothesis test

Variable

Hypothesis Correlation

Determined Correlation

Gender

+

Education

+

HH Type Poor

HH Type Better-Off

Food Security

+ (Significant)

Paddy Field

SC Rice

Other Crops

Forest Land

Home Garden

- (Significant)

Fish Pond

Cattle

Pig

- (Significant)

Poultry

Female labor ratio

Dependency labor ratio

Note: Dependent Variable is Forest Dependency; + = Positive; - = Negative

This result indicates that the hypotheses for Gender of household head, number of year
that household head studied in school, economic type of household, area of paddy
field, area of shifting cultivation rice land, area of other crops, area of forest land,
area of fish pond, number of cattle, number of poultries, female labor ratio, and

dependency labor ratio were rejected.
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The study showed that the hypotheses for number of pigs, number of months that
household lack food and area of home garden were accepted. Number of pigs and area
of home gardens negatively affect the forest dependency whereas number of months

that households lack food positively affects the forest dependency.

4.4 Local people’s opinions toward forest resource condition and forest
dependency at present and in the past

4.4.1 Local people’s opinions toward forest condition at present and in the past

Local People's Opinions toward Forest Condition
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Figure 4.3: Local people’s opinions toward forest resource condition

The overall opinions toward forest resource conditions reveal that forest condition in
the past (10 years ago) is good (74.7 % of respondents), whereas the forest resource
condition has been deteriorated up until now. The 56.6 % of respondents say the
condition at present as ‘poor’, whereas 35.4 % of respondent say the condition at

present as ‘very poor’.

Opinions of local people were sought during the study and found that analysis of the
data (see Figure 4.3) in percentage as ‘no opinion’ at present was 2 % and in the past

was 4 %. Less value of ‘no opinion’ could be the reason of illiteracies of the rural
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people, ignorance of forest use or its importance. Likewise, opinion toward forest
condition as ‘very poor’ for both present and past conditions were 35.4 % and null
respectively. This percentage indicates the higher amount of households that have
opinion toward forest condition at present as ‘very poor’. Opinions of ‘poor’ for at
present and in the past were 56.5 % and zero respectively. This signifies highest
ranking of opinion on forest condition, as the condition of forest is poor in terms of

forest management and preservation.

Opinions as ‘moderate’ forest condition at present and in the past were 6.1 % and 21.2
%. 74.4 % of households have opinions toward forest condition as ‘rich’ in the past.
Further, it means rich condition of forest was prevailed in the past; however,

degradation condition of forest is going on at present.

According to the hamlet leader, the forest was well stocked before they arrived here as
a new settler in 1992. At that time, the hamlet was surrounded by good forest with rich
biodiversity having various sizes and kinds of tree species. Wildlife such as tigers and
deer were common in that area. But now the forest condition is poor. Now, valuable
trees are found in the inner part of forest which is far from the settlement area. Forest
condition has been degraded rapidly. It could be a reason of unregulated cutting trees
for timbers, over-exploitation of NTFPs without appropriate management and shifting

cultivation.

The leader of Xa Luong Commune reported that there was a forest protection
regulation as a forest management tool, which forbids felling trees in forest area, but it
was not functioning well. The weak enforcement of forest protection regulation was a
reason of rapid depletion of forest in both quality and quantity. Even the forest
protection regulation had given a responsibility to local people to protect the forest but
it was not effective in practice, since local people were not empowered to carryout

their responsibility.

Tuong Duong Forest Protection Department is responsible for the overall management

to protect forest area of the study site. The manager of the department accepted the
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depletion of forest condition. According to him, socio-political situation of the local
area is a major factor for forest degradation. Strong nexus between local politicians
and loggers has been contributed to the forest degradation. The forest department has

no sufficient human resource to protect the forest.

Local people who were interviewed also accepted the poor condition of forest. Among
them, some were strongly stated that the forest was very poor. Local people reported
that it was very difficult to find some tree species such as Tsoongiodendrum odorum
(local name as ‘gioi”) and some NTFPs such as Fibraurea tinctoria (local name as
‘hem’) in the hamlet’s forest. “The forest was rich before our arrival, since then, the
forest started to degrade and now it is in poor condition”, an old villager said. A young
villager said “I have forestland but rarely visit because I do not know anything to do
with this land but my most of income comes from protection forest.” “If the state
controls more strictly for forest product exploiting, local people have no money for

consumption, education, travel. So, we must cut trees”, another villager said.

In order to examine the local people’s opinion toward forest condition, discussions
among selected groups of poor, moderate, and better-off households were conducted.
All of participants in 3 focus group discussions agreed on the poor condition of forest.
In fact, most of local people who had joined the group discussions are aware of the

poor forest condition at present.
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Local people’s opinions toward the comparison of forest area in the past and at

present

Opinions of local people toward the comparison of forest area were sought during the
study and found in accordance with analysis of the data (see Figure 4.4). Similar to
opinion analysis of forest condition, less value of ‘no opinion’ (6.1 %) could be the
reason of illiteracies of the rural people, ignorance of forest use or its importance.
However, in this case maybe there is one reason that households have not enough

capability to measure forest area.

Local People’s Opinions toward Forest Area in the Past and at Present
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Figure 4.4: Local people’s opinions toward forest area in the past and at present

Percentage of opinion toward the comparison of forest area as ‘forest area is
increased’ was zero. Further, the opinion as ‘forest area is decreased’ accounted for

93.9 %. This indicates that forest area is decreased.

According to interviewing the leader of hamlet and the manager of Tuong Duong

Protection Forest Department, and local people in the hamlet, the forest area is



Nguyen Dinh Cong Result/ 58

decreased. However, according to the government document, the forest land area has
been increased from 2000 to now. The manager of Cadastral Department of Tuong
Duong District explained the reason of this increase that “forest land” includes bare
land that was allocated to be forest area after forest land allocation project was

implemented in 2003 in the hamlet.

Common opinion of people who joined in the group discussions is that forest land area
was large in the past and forest included a lot of valuable timber species at that time.

But at present the forest is going to degrade.

Local people’s opinions toward the need of forest condition improvement

Opinions of local people toward the need of forest condition improvement were sought
during the study and found in accordance with analysis of the data (see Figure 4.5) that
revealed that response as “Yes’ was 98 %, which is the highest ranking of percentage
of opinion of households whereas percentage of opinion of response as ‘No’ was zero.
This indicates that in local household’s opinions the forest condition is necessary to
improve. In addition, the result analysis found that the percentage of ‘No Opinion’
response of 2 % in this case was lowest suggesting that local people have much

attention towards forest improvement.

Local People’s Opinions toward the Need of Forest
Condition Improvement
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Figure 4.5: Local people’s opinions toward the need of forest condition improvement
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According to the leader of Na Be Hamlet, there has been a strong linkage between the
local Khomu people and the forest to sustain their livelihood up until now. Thus,

deterioration of forest directly affects their livelihood earning.

All of the participants in 3 focus group discussions expressed the need of forest
condition improvement. In fact, most of local people who joined the group discussion

are aware of the need of forest condition improvement.

4.4.2 Local people’s opinions toward forest dependency in the past and at present

Local people’s opinions toward forest dependency in the past and at present

The Figure 4.6 showed that the highest percentage of local people responded as ‘Very
high” was 34.3 % in the past and was 27.3 % at present. The forest dependency has

been decreased slightly because of degrading of forest resource.
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Figure 4.6: Percentage of households in different opinions toward forest dependency

Besides, the Figure 4.6 also indicated that other households had opinion responded in
diverse answers from ‘Low’ to ‘Very high’ with increasing percentage of households.
This could be the result of difference of awareness and experience toward evaluating

local people’s income sources.
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Opinions of local people were sought during the study and found in accordance with
analysis of the data (above chart and figures) that reveals in percentage as ‘no opinion’
at present was 6.1 % and in the past was 5.1 %. Less value of ‘no opinion’ could be
the reason of illiteracies of the rural people, ignorance of forest importance, and

difficulty to measure the forest dependency level.

According to the leader of the hamlet, the income from forest plays an important role

from the past to now. Local people in the hamlet depend heavily on forest.

Focus group discussions indicated that the level of forest dependency is slightly
decreased because the degrading of the forest. The study revealed that the protection
forest was a source of cash income. All participants in group discussion were aware
that logging was illegal and the forest had been degraded rapidly. The common
opinion of households in moderate economic group was that the forest income was
less than the income in the past because the forest products had been over exploited.
Now, the timber extraction needs animal force and capital which are not available for
this group. One of the group member expressed that “We do not want to extract forest
any more. We want the effective implementation of protection forest regulation”. The
result of the poor economic group found that the forest had supplied food and cash
income for local people. Most income came from forest as a wage and from NTFPs
collection. In term of income generation they wanted to extract timbers. The poor
people have low education standard and lack of cultivation and animal husbandry.
Therefore, they do not have much other choice. The common opinion of households in
better-off economic group was that they want to afforest in their forest land. However,

they did not have enough capacity to do this activity.
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Local people’s opinions toward need to reduce forest dependency

Opinions of local people toward the need to reduce forest dependency were sought
during the study and found in accordance with analysis of the data that revealed
response as ‘Yes’ in percentage was 84.8 % (Figure 4.7), which is the highest ranking
of percentage of opinion of households whereas percentage of opinion of response as
‘No’ was only 9.1%. This result indicates that forest dependency should be reduced. In
addition, the result analysis found that the percentage of ‘No Opinion’ response was

6.1 %.
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Figure 4.7: Percentage of households in different opinions toward the need to reduce forest
dependency

The hamlet manager’s opinion was that local people can produce enough rice by
expanding paddy fields and using intensive cultivation to increase yields from the
existing land. However, the forest has become a source of cash income but the income
is difficult as the forest condition is degrading. Therefore, finding other income

sources to replace forest income was important.

Forest protection manager’s opinion was that effective implementation of forest

protection policy can be a remedy. Stop cutting trees in the protection forest, identify
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shifting cultivation area and support animal husbandry can stop the degradation of

forest condition in the area.

A household head in a better-off group said “We need to improve the living standard
of local people. The government should provide land certificate to households for
forestland and guideline of reforestation.” In addition this group wanted to upgrade the
road from Highway road No.7 to the hamlet. “If the road condition is good, it helps to
improve the education situation in hamlet so that many pupils have access to higher

level study”, they said.

According to the local people, in order to develop economic condition they wanted to
promote traditional handicrafts and expand paddy fields for cultivating more rice

which can support enough household consumption.
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CHAPTER 5
DISCUSSION

5.1 The forest dependency of local households

Although the forest resource is still degraded, the study found that the local household
depends on the forest resource heavily for cash income. On average, forest income
accounted for 44 % of total income of households. This dependency level causes the
forest to be continuously degraded by timber harvesting, NTFPs harvesting and
forest working for outsiders. This means that the local people’s livelihood is not

sustainable.

Although, there are the forest regulations in the hamlet to protect the forest, but these
regulations were not come into enforcement. The study showed that the arrangement
of regulations alone is not enough to protect the forest, unless the local people’s
capacity is empowered to enforce the regulations.

The forest income played an important role in the local people’s livelihood. In reality,
the government banned exploiting timbers in the hamlet, hence the NTFPs are
overexploited. Therefore, seeking for other income sources to replace the forest
income is important to local people. This also helps to reduce the pressure to the forest

resource.

5.2 The socio-economic factors affecting the forest dependency

The study showed that number of pigs, number of months that households lack food,
and area of home gardens is statistically significant affecting the forest dependency.
Number of pigs is negatively affecting the forest dependency. In the hamlet, when
households raise pigs, they can use waste food for pigs. In addition, almost all of
households raising pigs have cultivated other crops such as maize used as food for
animals. This helps the households to get benefits. Besides, when households raise
animals, the time spent for exploiting forest is reduced.



Nguyen Dinh Cong Discussion / 64

Tran, (2004) found that number of months that households lack food was positively
affecting the forest dependency. This study also sought this argument in the Na Be
hamlet. Poverty causes the local people increasingly to depend on the forest. In
addition, Dang Viet Quang et al. (2006) in the study on commercial NTFPs found that
households who lack food depend more on the NTFPs. Those results suggest that
reducing poverty of local households to have enough food plays an important role in

reducing the forest dependency.

The area of home gardens negatively correlates to the forest dependency. In the hamlet,
local people planted fruit crops such as mango, litchi, and longan. Household could get
cash income from those crops. This increases their total income. This suggested that
expanding home gardens helps to reduce the forest dependency. Agro-forestry model

may be good choice for the local people in the hamlet.

5.3 Local people’s opinions toward forest resource condition and forest

dependency at present and in the past

Local people’s opinions toward forest resource condition

It was apparent that forest resource condition was rich in the past, but becomes poor at
the present. It could be a reason of unregulated cutting trees for timbers, over-
exploitation of NTFPs without appropriate management and shifting cultivation.

As revealed in Na Be Hamlet, not only the farmers, but also hamlet leaders do also
engage in forest extraction. Timbers could be seen under their houses. However, there
is only one road to transfer timbers from the hamlet to the Highway No.7. This
indicates that if commune and district authorities really want to protect the forests, the
illegal forest harvesting will be impossible. In the hamlet if the authorities take strict
regulations regarding forest extraction and timber trading, then even if some farmers
can do logging, it will be very difficult or impossible for them to sell the timbers
extracted. Local authorities do not only have effects on loggers, but also timber traders.
Therefore, local people in Na Be are easier to do logging and selling the timbers as

well.
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In fact, most of farmers are aware that logging is illegal. Besides, logging is not easy
for the poor who can not afford in term of animal forces and money needed for them
to survive during extraction and waiting time before selling. Some farmers who can
earn good income from agriculture especially livestock production would not engage
in timber extraction. This conveys a message that if farmers have a better and stable
income from agriculture, then timbers would be easier and better protected.

Besides, Tran Duc Vien et al. (2006) found that the public participation was not
effective in many cases of Vietnam. This suggested that one reason of lacking
enforcement of forest regulation is that public participation is not effective in forest

management.

In Na Be Hamlet, although local people are members of organizations that were
handed over forest land, but they are not active in protecting the forest. Besides, they
have not done anything in their forestland because of lack of capacity. Therefore, the
forestland allocation policy could not be successful without efficiently preparing and
supporting from the government. In addition, local people are immigrants. They do
not have ecological knowledge attached to the forestland and perception of local forest

protection.

Local people’s opinions toward forest dependency at present and in the past

If the rural poor disproportionately depend on forest resources for income supplement,
risk coping and mitigation, food, and other purposes, then improving forest resource
management may be a necessary component to support rural people’s livelihood and

reduce forest vulnerability.

Local people are lack of knowledge and skills of income generation. They were found
interested in planting valuable tree species in the forest and animals raising as income
generation activities in community. However, local people have poor knowledge and
skills to carry out these activities. Therefore, the government needs to train animal
husbandry, modern cultivation techniques and reforestation for the local people in the

hamlet.
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In addition, the government should also assist in transferring appropriate technology
and developing market opportunities for participating households. The government
should guarantee benefits for people who are involved in forest plantation

management.

The common local people’s opinions were that the forest resource is degraded and the
forest dependency should be reduced by alternative income sources. Consensus of
opinions among local people toward forest condition and forest dependency is

advantage for forest protection.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

The aim of this chapter is to develop conclusion and recommendation that can
appropriately contribute both to further studies and inform policy-making on forest
management and conservation. A recapitulation has been tried whether the study was
successful in achieving its objectives and answering the research questions formulated
in Chapter 1. This chapter also describes recommendation towards sustainable
development.

6.1 Conclusion

Forest dependency of the household

The study indicated that the category having largest percentage of household is level 3
(dependency level from 40% to 60%) with 39.4 % (39 households). The percentage of
households having low dependency level (less then 20 %) is only 14.1 %. The forest
dependency of households is 44 % on average. This means the forest dependency
accounted for large portion in the total income of the households in the whole.
Although the forest resource is still degraded and both central and local governments
encourage them to do other activities such as animal rising, the local households
depend on the forest resource heavily.

Factors affecting the forest dependency

The factors including number of months that households lack food, number of pigs,
and area of home garden were statistically significant affecting forest dependency.
Number of months that households lack food and number of pigs are very strongly
significant affect the forest dependency. When the households have one more month
that lack of the food, forest dependency ratio will be increased by 0.049. If a

household has one more pig, it will decrease their forest dependency by 0.039. If
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household increases area of home gardens by 1 m? and other variables are held
constant, the forest dependency ratio will be decreased by 0.000041 on an average. It
suggested that poverty reduction, pig husbandry development and expanding area of
home gardens help to decrease the forest dependency. Besides, among three above
mentioned variables, number of pig was strongest magnitude affecting the forest
dependency. Second variable with the strongest magnitude affecting the forest
dependency is numbers of months that households lack food.

Local people’s opinion toward forest condition

The overall opinions toward forest resource conditions reveal that forest condition in
the past (10 years ago) was good (74.7 % of respondents), whereas the forest resource
condition has been deteriorated up until now. The 56.6 % of respondents said that the
condition at present is ‘poor’, whereas 35.4 % of respondent said that the condition at

present is ‘very poor’.

Percentage of opinions toward the comparison of forest area as ‘forest area is
increased” was zero. Further, the opinions as “forest area is decreased’ accounted for

93.9 %. This indicates that forest area is decreased.

The study found that 98% of local people needs to improve forest condition whereas

no one disagrees to the need to improve the forest condition.

The interview and group discussion revealed that the common point of forest condition
at present is poor and degraded rapidly. The weak enforcement of forest protection
regulation was a reason of rapid depletion of forest in both quality and quantity. The
interview and group discussion also revealed that there was a consensus among local

people toward the need to improve forest resource condition.
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Local people’s opinions toward forest dependency
The study showed that the highest percentage of local people responded as ‘Very
high” forest dependency was 34.3 % in the past and was 27.3 % at present.

Opinions of local people toward the need to reduce forest dependency revealed that
response as ‘Yes’ in percentage was 84.8 %, whereas percentage of opinion of
response as ‘No’ was only 9.1%. This result indicates that forest dependency should

be reduced.

Focus group discussions indicated that the level of forest dependency is slightly

decreased because of the degrading of the forest.

The study revealed that the protection forest was a source of cash income. All
participants in all groups were aware that logging was illegal and the forest had been

degraded rapidly. They want to reduce the forest dependency.

The study revealed that although there was forest protection regulations as a forest
management tool which forbidden felling trees in forest area but it was not functioning
well. The weak enforcement of forest protection regulation was a reason of rapid
depletion of forest in both quality and quantity. Even the forest protection regulation
had given a responsibility to local people to protect the forest but it was not in
practice. Local people were not empowered to carry out their responsibility. In
addition, the Forest Protection Department has no sufficient human resource to protect

the forest. This is another cause of ineffectiveness of the forest protection policy.

6.2 Recommendation

6.2.1 Recommendation for further study

From the result of this study, some following researches should be conducted
- Conduct this study in same ethnic group but in other place with different natural

conditions and other ethnic groups but similar natural conditions. Comparison
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results of those studies help to understand more factors affecting the forest
dependency.
Consider external factors such as market demand affecting the forest dependency

Local people’s opinions in forest management.

6.2.2 Recommendation for measures toward sustainable development

It was accepted widely that sustainable livelihood of local people is one key factor to

forest management. While forest is degraded, the other income sources are necessary

for households to protect and restore the forest. This study in Na Be Hamlet suggests

some following measures in order to reduce the pressure to the forest and improve

local livelihood.

Promote pig husbandry in household level

Expand paddy field and home garden to supply consumption for all local people
and increase income

Open training classes in cultivation and animal husbandry technique for local
people

Government should pay attention to resettlement of local people who lack of
ecological knowledge to protect and adjust new environment

Enhance local people’s capacity building and empowerment towards forest

management.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 71

REFERENCES

Achard, F., Eva, H. D., Stigib, H. J., Mayaux, P., Gallego, J., and Richards, T., 2002,
Determination of deforestation rates of the world’s humid tropical
forests, Science 297, pp. 999-1002.

Adhikari, B., Salvatore, D. F., and Jon, C. L., 2003, Household characteristics and
forest dependency: evidence from common property forest management
in Nepal, Ecological Economics 48 (2003) pp. 245-257.

Afsah, S., 1992, Extractive Reserves: Economic-environmental Issues and Marketing
Strategies for Non-timber forest products, ENVAP, The World Bank,
Washington DC.

Ambler, J., 1999, Attacking poverty while protecting the environment: towards win-
win policy options. Background technical note, United Nations
Development Program/European Commission Poverty and the
Environment Initiative.

Anderson, A.B., and loris, E.M., 1992, Valuing the rain forest: economic strategies by
small-scale forest extractives in the Amazon estuary, Human Ecology
20 (3), pp. 337-369.

Angelsen, A., 1999, Agricultural expansion and deforestation: Modeling the impact of
population, market forces and property rights, Development
Economics 58, pp. 185-218.

Arnold, J. E. M., and Townson, I. M., 1995, Structure and change in forest product
activities that generate rural incomes: evidence from Africa, Paper
prepared for Session S6.11-01, IUFRO XX World Forestry Congress, 6
- 12 August 1995, Tampere, Finland.

Arnold, J. E. M., 1997, Retrospect and Prospect. In “farm, trees and farmers:
Responses to agricultural intensification”, pp. 271-287, Earth scan
Publications, London, UK.



Nguyen Dinh Cong References / 72

Arnold, J. E. M., 1998, Forestry and sustainable rural livelihoods, In D. Carney (ed.)
Sustainable rural livelihoods: What contribution can we make?
Department for International Development, London, UK.

Baland, J.M., and Francois, P., 2005, Commons as insurance and the welfare impact
of privatization, Public Economics 89 (2), pp. 211-231.

Baland, J.M., and Platteau, J. P., 1996, Halting degradation of natural resources. Is
there a role for rural communities?, Ckarendon Press, Oxford, UK.

Barraclough, S. L., and Ghimire, K. B., 1995, Forests and Livelihoods: The social
dynamics of deforestation in developing countries, St. Martin’s Press,
New York, USA.

Browder, J. O., 1992, The limits of extractivism: Tropical forest strategies beyond
extractive reserves, Bioscience 42, pp. 174-182.

Butler, J.R., 1992, Non-timber forest product extraction in Amazonia: Lessons from
development organizations, In: Nepstad, D.C. and Schwartzman, S.
Non Timber Products from Tropical Forests: Evaluation of a
Conservation and Development Strategy. Advances in Economic
Botany 9. The New York Botanical Garden, New York, pp. 87-99.

Byron, N. and Arnold, M., 1999, What futures for the people of the tropical forests?,
World Development 27 (5), pp. 789-805.

Cavendish, W.P., 1996, Environmental Resources and rural household welfare,
Center for the Study of African Economics, Oxford University, UK.

Chew, S., 2001, World ecology degradation: accumulation, urbanization and
deforestation 3000 B.C - 200 A.D., Alta Mira Press, USA.

Cleaver, K. M. and Schreiber, G. A., 1994, Reversing the Spiral: The population,
agriculture, and environment nexus in Sub-Saharan Africa, The World
Bank. Washington D.C, USA.

Colfer, C. J. P., Peluso, N., and Chung, C. S., 1997, Beyond slash and burn: building
on indigenous management of Borneo’s tropical rain forest, Advances
in Economic Botany (11), New York Botanical Garden, New York,
USA.

Commons, J. R., 1968, Legal Foundations of Capitalism, University of Wisconsin
Press, Madison, USA.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 73

Dang Viet Quang and Tran Nam Anh, 2006, Commercial collection of NTFPs and
households living in or near the forests: Case study in Que, Con Cuong
and Ma, Tuong Duong, Nghe An, Vietnam, Ecological Economic 60
(2), pp. 65-74.

Dasgupta, P., and Maler, K.G., 1995, Poverty, institutions, and the environmental
resource base, In Behrman, J. and Srinivasan, T. N. (eds.) Handbook of
Development Economics 3, Amsterdam.

Eckholm, E., Foley, G.B., and Timberlake, G., 1984, Fuel-wood: The energy crisis
that won’t go away, Earthscan Publication, London.

Fisher M., Shively, G., and Buccola, S., 2002, Activity choice, labor allocation and
forest use in Malawi, Second World Congress of Environmental and
Resource Economists, 24 - 27 June 2002, Monterey, California, USA.

Forest Inventory and Planning Institute (FIPI), 1996, Vietnam forest trees, Hanoi:
Agricultural Publishing House, pp. 1-23.

Freese, C.H. (ed.), 1997, Harvesting Wild Species: Implications for Biodiversity
Conservation, Johns Hopkins University Press, Baltimore.

Gordon, J. C. and Bentley, W. R., 1990, Handbook on agro-forestry research
management, Oxford and IBH Publishing House, New Delhi, India.

Gunnar, K. and Madelene, O., 2000, Impact of Plantations on Forest Use and Forest
Status in Orissa, India, Human Environment 30 (1), pp. 37-42.

Gunatilake, H.M., Senartne, D.M.A.H., and Abeygunawardena, P., 1993, Role of non-
timber forest products in the economy of peripheral communities of
Knuckles National Wilderness area in Srilanka: A farming systems
approach, Economic Botany 47, pp. 275-281.

Homma, A. K. O., 1996, Modernization and technological dualism in the extractive
economy in Amazonia, In: Ruiz Peres M. and Arnold, J. E. M. (ed.).
Current Issues in Non-Timber Forest Products Research, pp. 59-81.
CIFOR-ODA, Bogor, Indonesia.

Hopkins, J. C., Scherr, S. J., and Gruhn, P., 1994, Food Security and the Commons:
Evidence from Niger, Draft report to USAID Niger, IFPRI, Washington
DC, USA.



Nguyen Dinh Cong References / 74

I[IED, 1995, The hidden harvest: The value of wild resources in agricultural systems:
A summary, International Institute for Environment and Development,
London.

Kant, S., Nautiyal, J. C., and Berry, R. A., 1996, Forests and Economic Welfare.
Economic Studies 23 (2), pp. 31-43.

Khanal, C.B.B., 2005, Community Forestry Program in the Hills of Nepal:
Determinants of User Participation and Household Dependency, A
Thesis Submitted in Partial Fulfilment of the Requirement for the
Degree of Master of Science in Management of Natural Resources and
Sustainable Agriculture, Norwegian University of Life Sciences, 2005.

Lambin, E. F., Turner, B. L., Geist, H. J., Agbola, S. B., Angelsen, A., Bruce,
JW.,, Coomes, O. T., Dirzo, R., Fischer, G., Folke, C., George, P.
S., Homewood, K., Imbernon, J.,Leemans, R., Li, X., Moran,
E.F., Mortimore, M., Ramakrishnan, P. S., Richards, J. F., Skanes,
H., Steffen, W., Stone, G.D., Svedin, U., Veldkamp, T.A., Vogel,
C.,and Xu, J., 2001, The causes of land-use and land cover change:
Moving beyond myths, Global Environment Change 11, pp. 261-269.

Lanjouw, P., 1999, Rural non-agricultural employment and poverty in Ecuador.
Economic Development and Cultural Change 48 (1), pp. 91-121.

Leach, M. and Fairhead, J., 1994, The forest islands of Kissidougou: Social dynamics
of environment change in West Africa’s forest-savannah mosaic,
Report to ESCOR, Overseas Development Administration (ODA),
London, UK.

Lintu, L., 1995, Marketing Non-Wood Forest Products in Developing Countries,
Unasylva 46 (183), pp. 37-41.

Ministry of Agriculture and Rural Development (MARD), 1996, Summary report on
forestry development plan in period 1996 - 2000 and to 2010, Hanoi.

Ministry of Agriculture and Rural Development (MARD), 2004, Report on land use

classification, planning and allocation of forest land, Hanoi.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 75

Momberg, F., Puri, R., and Jessup, T., 2000, Exploitation of gaharu, and forest
conservation efforts in the Kayan Mentarang national park, East-
Kalimantan, Indonesia. In C. Zerner (ed.) “People, plants and justice”,
The politics of nature conservation., Columbia University Press, New
York, pp. 259-284.

Morduch, J., 1995, Income smoothing and consumption smoothing, Journal of
Economic Perspectives 9 (3), pp. 103-114.

Na Be Hamlet Statistical Report, 2005, Xa Luong Commune, Tuong Duong District,
Nghe An Province, Vietnam.

Nair, P. K. R., 1993, An introduction to agro-forestry, Kluwer academic publisher’s
House, USA.

Neumann, R.P. and Hirsch, E., 2000, Commercialization of non-timber forest
products: review and analysis of research, CIFOR, Bogor, Indonesia.

Ninh Viet Giao, 2003, A history of Tuong Duong District, Hanoi Social Sience
Publisher, Vietnam.

Nghe An Provincial Statistical Report, 2002, Nghe An Publisher’s House, Nghe An
Province, Vietnam.

Nguyen, T.Y., Nguyen, Q.D., Vu, M. T., Dang, D. P., and Ogle, B. A., 1994,
Dependency on forest and tree products for food security. A pilot study
in Yen Huong Commune, Ham Yen District, Tuyen Quang Province,
North Vietnam, Working Paper 250, Swedish University of Agricultural
Sciences, Uppsala, Sweden.

Ogle, B., 1996, People’s dependency on forests for food security, In Perez M.R. and
Arnold J. E. M. (ed.) Current issues in non-timber forest products
research, CIFOR, Bogor, Indonesia, pp. 219-241.

Ogle, B., Tran, Q. H., and Nguyen, H., 1998, Natural forest management practices,
Asian Development Bank, Hanoi.

Panayotou, T. and Ashton, P., 1992, Not by timber alone, Economics and ecology for

sustaining tropical forests. Island Press, Washington DC, USA.

Pattanayak, S.K. and Sills, E.O., 2001, Do tropical forests provide natural insurance?
The microeconomics of non-timber forest product collection in the

Brazilian Amazon, Land Economics 77, pp. 595-613.



Nguyen Dinh Cong References / 76

Paul, D. A., 1999, Multiple Regression: A Primer, Pine Forge Press, USA.

Pearse, P. H., 1993, Forest tenure, management incentives and the search for
sustainable development policies, In: Adamowicz, W. L., White, W.,
Phillips, W. E. (Eds.), Forestry and the Environment: Economic
Perspectives, CAB International, Walingford, UK, pp. 77-96.

Peters, C.M., Gentry, A. H. and Mendelsohn, R. O., 1989, Valuation of an Amazonian
rainforest. Nature 339, pp. 655-665.

Peter, C.M., 1994, Sustainable harvest of non-timber plant resources in tropical moist
forest: An ecological primer, Biodiversity Support Program,
Washington DC, USA.

Peter, C.M., 1996, The ecology and management of non-timber forest resources,
World Bank Technical Paper 322, The World Bank, Washington DC,
USA.

Pimental, D., McNair, M., Buck, L., Pimental, M., and Kamil, J., 1997, The value of
forests to World Food Security, Human Ecology 25(1), pp. 91-120.

Ruben, R. and Berg, M. V., 2001, Non-farm employment and poverty alleviation of
rural farm households in Honduras, World Development 29 (3), pp.
549-560.

Ruiz, P. M. and Arnold, J.E.M., 1996, Current issues in non-timber forest products
research, Proceedings on the Workshop “Research on NTFPs” held at
Hot Springs, Zimbabwe, on 28 August - 2 September 1995. CIFOR,
Bogor, Indonesia.

Schlager, E. and Ostrom, E., 1992, Property rights regimes and natural resources: A
conceptual analysis, Land Economics 68, pp. 249-262.

Takasaki, Y., Barham, B.L., and Coomes, O.T., 2004, Risk coping strategies in
tropical forests: floods, illnesses, and resource extraction, Environment
and Development Economics 9, pp. 203-224.

Tran, N. T., 2004, Forest use pattern and forest dependency in Nam Dong District,

Thua Thien Hue Province, Vietnam, AIT Publications, Thailand.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 77

Tran Duc Vien, Nguyen Vinh Quang and Mai Van Thanh, 2005, Decentralization
process and its impacts on livelihoods of ethnic minority groups: A
study on decentralization process in forest management in Northern
and North Central uplands of Vietnam, The Agricultural Publishing
House, Hanoi.

Tuong Duong District Statistical Report, 2005, Nghe An Province, Vietnam.

Upton, M., 1996, The economics of tropical farming systems, Cambridge University
Press, UK.

Vo Quy, 1998, An overview of the environment problems in Vietnam, The Gioi
Publisher’s House, Hanoi.

Xa Luong Commune Statistical Report, 2005, Tuong Duong District, Nghe An,
Vietnam.

Yamane, T., 1990, Statistics an Introductory Analysis, Third Edition, Harper
International Edition.

Warner, K., 2000, Forestry and sustainable livelihoods. Unasylva 51, pp. 3-12.

Wetterwald, O., Zingerli, C., and Sorg, J.P., 2004, Non-timber forest products in Nam
Dong District, central Vietham, Ecological and Economic Prospects 2,
pp. 45-52.

Wickramasinghe, A., Ruiz, P. M., and Blockhus, J. M., 1996, Non-timber forest
products gathering in Ritigala Forest (Sri Lanka): Household
strategies and community differentiation, Human Ecology 24 (4), pp.
493-519.

Wong, G. Y. and Godoy, R., 2003, Consumption and vulnerability among foragers
and horticulturists in the rainforest of Honduras, World Development,
January 2003.

World Bank, 2001, A revised forest strategy for the World Bank Group, (Draft),
Washington DC, USA.

Wunder, S., 2001, Poverty alleviation and tropical forests - What scope for
synergies?, World Development 29, pp. 1817-1833.



Nguyen Dinh Cong Appendix / 78

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 79

APPENDIX 1

Map of the study site, Xa Luong Commune, Tuong Duong District,

Nghe An Province, Vietnam

Source: Tran Duc Vien et al. (2005)



Nguyen Dinh Cong Appendix / 80

APPENDIX 2

Questionnaire for the Household Survey

Note: This questionnaire will be used to interview household heads for the study
purpose. The questionnaire is designed by Nguyen Dinh Cong, a student of Master of
Science in Natural Resource Management, International Program, Faculty of

Environment and Resource Studies, Mahidol University, Thailand.

Introduction

The main purposes of this survey are to explore socio-economic condition,
commercial harvesting forest products, and household’s opinions about forest
resources situation and forest dependency. The information filled in this questionnaire
will be confidential and will be used only for academic purpose. Please feel free to

express yourself opinions.

Part 1: Household’s Characteristics

1. Name of the interviewee................. Gender: Male Female. Age:
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7. Family members:

Name Age Gender | Relation to Ethnic Job/Study Length of | Note
household resident
head

8. Household type of wealth

Poor Moderate Better-off

10. Number of months 1ack f00d: ... ... uuue e

Part 2: Economic activities
1. Part 2.1: Farm activities (Cultivation and Grazing activities)

1. Land property and land use:

Criteria Area (m°) Yield Quantity for selling Price

I. Agriculture

1. Wet rice (Paddy field)

2. Shifting cultivation

3. Other crops

II. Forestland

III. Resident land

1. Home garden

2. Fishpond

IV. Others

2. Animal husbandry:

Kinds Quantity Quantity for selling Price

Cattle

Pigs

Poultries
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11, Part 2.2: Off-farm activities
1. Forest WOrking INCOME: .......oouuiieitiitt ittt et et e e ee e e aeaas

2. The kinds of other off-farm aCtiVItIES: ......oeteert et e

(Write “No” if Household has not any off-farm activities)

3. Total off-farm other inCome:...... ... ..o,
3. Salary from government:......................... Name of jobs:........cooveiiiiiiiiin.
4. Pension........cocvevuineeenninn. Reasomi§ . £.0. . 0.2..... 0 - rrveeerecncnnnniann
5. Other income:.............cceeuen. Source of InCOmME:........cooviiiiiiiiiiiiiiiia,

(For items 2 to 5, write ‘0’ if the household has not this source of income)

Part 3: Forest Product Harvesting and Forest Income

Note: This part only concern about forest products exploited for selling
I. Part 3.1: Timber Harvesting

A. General information

1. The kinds of timber harvesSted. . . .....oooem et e,

- MenN . ... B . S SR
- Women'Saw. . {4 F. Py oo . .8 ..)
- Sub-labor:.... e . J.. V.
- Elderly people:.......cooooiiiiii
6. During which reasons do certain harvesting activities take place?.......................
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II. Part 3.1: NTFPs Collecting

A. General information

- Men g N . N e, ..
- Women:, ....... . . <SS
= Sub-labor:. ...
- Elderlypeople:.....ccoooiiiiiiiiiiiiiiiiiiaiann...
6. During which reasons do certain collection activities take place?.......................
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Part 4: Household’s Opinions

1. How do you evaluate the current forest resource condition?

Very poor Poor Moderate Rich Do not know

2. How do you evaluate the forest resource situation in the past (10 years ago)?

Very poor Poor Moderate Rich Do not know

3. How do you compare the forest area in the past and present

Increased Decreased Do not know

4. Do you think that current forest situation is necessary to be improved?

Yes No Do not know

5. Other opinions towards on forest resources situation:

6. How do you evaluate the existing forest dependency?

Low Moderate High Very high Do not know

7. How do you evaluate the forest dependency in the past (10 years ago)?
Low Moderate High Very high Do not know

8. Do you think that existing forest dependency is necessary to be improved?

Yes No Do not know

9. Other opinions towards on existing forest dependency:
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(Vietnamese version of the questionnaire)
Bang cau hoéi di€u tra h¢ gia dinh

Béan Na B¢, xa X4 Lugng, Twong Duwong, Nghé An

Chii y: Ban cdu héi nay dé phong van cha ho, hoan toan chi nham muc dich nghién
ctru khoa hoc. Pé nghi chti ho c&1 md, hop tac, tra 161 thoai mai, ding su that va trinh

bay tu do cac y kién ctiia minh.

Phan I: Théng tin hd gia dinh
1. Ten chi ho.ee e Gidi tinh: Nam N&t. Tudi....oovenn....

(Muc 6: néu chii hg chuyén tie noi khdc dén)

7. Thanh vién khac cua gia dinh

Ho va tén Tudi | Giéi | Quanhé véi | Dantoc | CV hién nay (lao | Thoi gian | Ghi cha
tinh | cha hd dong/hoc tap) cu tra

8. Tinh trang kinh té

Ngheo Trung binh Giau
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Phén 2: Céc hoat dong kinh té ciia ho gia dinh
I. Phin2.1: Hoat djng nong-lim nghigp(Trong trot va chin nuéi)

1. S6 hitu va sir dung dét

Hoat dong Tinh trang sé¢ hiru Dién tich | Nang S6 lugng duwoc Gia

(m?) suit ban ban

I. Nong nghiép

1. Lua nuoc

2. Canh tac

nwong ray

3. Hoa mau

IL. it rirng

111 Dat &

1. Vwon

2. Ao ca

IV. Loai khac

2. Chan nudi

Loai S6 lwong S6 lwgng duwoc ban Gia
Trau bo

Lon

Gia cam khac (ga, vit)

II. Phén 2.2: Cdc hoat djng kinh té/thu nhdp khdc

(Ghi “Khéng” néu hé gia dinh khéng c6)

2. Tong s6 thu nhap tir cac hoat FONE NAY.......oovvmne e
3. Luong tir ngdn sach:........................ TEn cONG VIEC:...vvvviiii i,
4. Tién boi thudng..........cooveevenn.... LY O e

5. Tong cac thu nhap khac:..................... Nguon thu nhap:........ccooeeviieeiiiinl

(Cdc myc tir 2 dén 5 ghi”0” néu hé gia dinh khéng cé cdc nguon thu nhdp nay)
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Phin 3: Khai thac 1am san va thu nhép tir 1Am sén

Chii y: Phan nay chi quan tdm dén cdc lam san dwoc khai thic dé bdn
I Phin 3.1: Khai thdc gé

A. Thong tin chung
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II. Phin 3.1: Khai thdc lim sdn ngodi gé
A. Thong tin chung
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1. Ong/ba d4nh gia thé nao vé rimg hién tai?

Rét nghéo

2. Ong/ba danh gia thé nao vé rimg trude day (10 nam trudc)?

Rét nghéo

Ngheo

Trung binh

Ngheo

Trung binh

Khong c6 y kién

Chua dén 6

Giau

Giau

Khong c6 y kién

3. Ong/bél nhén xét thé nao vé dién tich ring hién tai so véi trude day (10 nam trudce)

Tang

4. Theo 6ng/ba tinh trang rung hién tai

Co

Giam

Khong

5. Nhing y kién khac vé thyc trang cta rimg:

Khong co y kién

Khong c6 y kién

Chua dén &

c6 can thiét phai cai thién khong?

6. Ong/bél danh gia thé nao vé muc do séng dua va rung hién tai?

Cao

Rat cao

Khong co6 y kién

7. Ong/ba danh gia thé nao vé miic 6 song dua vao rimg trude diy (10 nim trude)?

Cao

Chua dén &

Thap Trung binh
Thap Trung binh
Khong c6 ¥ kién

Rat cao

8. Theo 6ng/ba mirc d6 song dya vao rimg hién tai co can thiét phai cai thién khong?

Co

Khong

9. Cac y kién khac vé mirc d§ song dua vao rung:

Khong c6 ¥ kién

Chua dén &
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APPENDIX 3

Questions for In-depth Interview

Part 1: Key questions to local government officer and forest manager

1. How do you manage the forest resource? What problem do you face? What are
solutions adopted to solve the problems?

2. In your opinions, what do you think about the forest situation in the past and
present?

3. In your opinions, what do you think about the forest use of local people and forest
dependency in the past and present? Are current situation necessary to be improved?

What changes of local people do you want to see?

Part 2: Key questions to local people who have in-depth knowledge and experience
1. In your opinions, what do you think about the forest situation in the past and
present?

2. In your opinions, what do you think about the forest use of local people and forest
dependency in the past and present? Are current situation necessary to be improved?

3. If you think the forest is important for local people, can you tell the reason(s)?

4. If you see anyone involved the illegal activities in the forest, then what do you do?
5. What problem do local people face to carry out the activities in the forest?

6. Do local people earn any income from using any forest products? How? What is
price? What problems do they face? What solution adopted to solve the problems?

7. What do you think the swidden cultivation situation in the past and present? Do/Did

local people get cash income from this activity? Who?

Part 3: Key questions to forest product buyer
1. What forest products do you buy? How? What is price? What problems do you
face?

2. Who do buy forest products to you?
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APPENDIX 4

Questions for Focus Group Discussion

1. What are kinds of forest products that you often sell?

2. What problems do you face to harvest/collect forest products?

3. What problems do you face to buy forest products?

4. How does the income from forest contribute to you? What is most important income
source?

5. In your opinions, what do you think about the forest situation in the past and
present?

6. How do you compare your forest use and forest dependency in the past and present?
Are current situation necessary to be improved?

7. What are activities that you want to support you to protect forest resources?

8. Do you get cash income from swidden rice? Is self-produced rice is enough for you?

9. How do you compare swidden rice area/yield in the present and the past?
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APPENDIX 5

Some photos in the field

Photo3: Illegal transporting timbers from the hamlet to the high way No.7
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Photo 4: NTFP ‘Re huong’ (Dianella ensifolia) Photo 5: NTFP ‘Nang muoc’

Photo 6: NTFP ‘Hem’ (Fibraurea tinctoria) Photo 7: NTFP ‘Thien nien kien’ (Homalomena aromatica)

Photo 8: Cattle raising in the hamlet Photo 9: Paddy field in the hamlet
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Regression model analysis in SPSS

Full regression model

Variables Entered/Removed(b)

APPENDIX 6

Model

Variables
Entered

Variables
Removed

Method

Dependency
labor ratio,
Poultry,
Other Crops,
Paddy Field,
Cattle, SC
Rice, Home
Garden,
Gender, HH
Type Poor,
Fish Pond,
Female labor
ratio, Pig,
Education,
HHTypeBett
erOff, Food
Security(a)

Enter

a All requested variables entered.
b Dependent Variable: Forest Dependency

Model Summary(b)

Model

R

R Square

Adjusted R
Square

Std. Error of
the Estimate

1

701(a)

492

400

17554

Appendix / 98

a Predictors: (Constant), Dependency labor ratio, Poultry, Other Crops, Paddy Field, Cattle, SC Rice, Home
Garden, Gender, HH Type Poor, Fish Pond, Female labor ratio, Pig, Education, HHTypeBetterOff, Food Security
b Dependent Variable: Forest Dependency
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ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.474 15 165 | 5353 .000(a)
Residual 2.557 83 .031
Total 5.031 98

a Predictors: (Constant), Dependency labor ratio, Poultry, Other Crops, Paddy Field, Cattle, SC Rice, Home
Garden, Gender, HH Type Poor, Fish Pond, Female labor ratio, Pig, Education, HHTypeBetterOff, Food Security
b Dependent Variable: Forest Dependency

Unstandardized Residual
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Stepwise regression model

Variables Entered/Removed(a)

Model

Variables
Entered

Variables
Removed

Method

Pig

Food
Security

Home
Garden

Stepwise
(Criteria:
Probability-
of-F-to-
enter <=
.050,
Probability-
of-F-to-
remove >=
.100).

Stepwise
(Criteria:
Probability-
of-F-to-
enter <=
.050,
Probability-
of-F-to-
remove >=
.100).
Stepwise
(Criteria:
Probability-
of-F-to-
enter <=
.050,
Probability-
of-F-to-
remove >=
.100).

a Dependent Variable: Forest Dependency

Model Summary(d)
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Model

R

R Square

Adjusted R
Square

Std. Error of
the Estimate

1
2
3

577(a)
.651(b)
672(c)

333
424

452

326
412
434

.18603
17379
17043

a Predictors: (Constant), Pig
b Predictors: (Constant), Pig, Food Security
¢ Predictors: (Constant), Pig, Food Security, Home Garden
d Dependent Variable: Forest Dependency
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ANOVA(d)
Sum of Mean

Model Squares df Square F Sig.

1 Regression 1.675 1 1.675 48.389 .000(a)
Residual 3.357 97 .035
Total 5.031 98

2 Regression 2.132 2 1.066 | 35292 | .000(b)
Residual 2.900 96 .030
Total 5.031 98

3 Regression 2.272 3 757 26.070 .000(c)
Residual 2.760 95 .029
Total 5.031 98

a Predictors: (Constant), Pig

b Predictors: (Constant), Pig, Food Security

¢ Predictors: (Constant), Pig, Food Security, Home Garden
d Dependent Variable: Forest Dependency
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