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SUMMARY
In 1987, the Tangail Forest Division of Bangladesh initiated a Participatory Agroforestry
Program (PAP) at the denuded Sal forest area of Bangladesh for the poor people, in order
to (1) alleviate poverty among the settlers and (2) to protect the forest resources. To
determine to what extent the first objective was reached or not, this study explored the
question to what extent the PAP has reduced the poverty among the settlers and which
factors might responsible for (differences in) poverty alleviation among the settlers. The
research made use of three poverty measurement methods to determine to what extent
poverty had decreased: (1) the Head Count Index, (2) the Poverty Gap Index and (3) the
Foster-Greer-Thorbecke index. To determine which factors might explain possible
differences in poverty reduction, linear regression was used. Data were collected by a
cross-sectional study, conducted at three ranges of Modhupur Sal forest area in
Bangladesh. With semi-structured questionnaires, face to face interviews were held with
99 household within the study area. The results show that the PAP program has alleviated
64% poverty which improved the situation considerably. The linear regression showed
that differences in poverty reduction can be explained for the larger part (72%) by the
family size (number of family members), months of food sufficiency (how many months
in a year the household have food sufficiency), distance to market (how far the PAP area
to the market) and loan facilities (getting loan from any institutions) variables of the
settler. As regards the constraints as perceived by the settlers, bureaucracy, the monopoly
of the market system, poor road infrastructure and the lack of loan facilities were
considered to be the main problems as regards the possibility to reduce poverty with this
program. Overall it can be concluded that the PAP so far has been very successful in
alleviating poverty, but that the program still can be improved. This means that the PAP
program might also be of interest for other degraded forest areas as a tool to alleviate
poverty, however with some adaptations, such as increases the program tenure, improve
road infrastructure, diminish bureaucracy and resolve market monopoly.
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CHAPTER 1: INTRODUCTION
1.1 Background
Poverty is the state for the majority of the world’s people and nations. And with the first
global food crisis since World War II, the situation is even getting worse. At this moment,
approximately 1.2 billion people live below the international poverty line, earning less
than US$ 1, a day (World Bank, 2008), and an estimated 840 million people live just
above this poverty line, suffering hunger (UNESCO, 2008) .

A discussion about poverty cannot be done without discussing the natural resources. The
major part of the poor population depends largely on natural resources for their livelihoods
(e.g. hill forests in Bangladesh which are essential for food, wood, medicinal purposes,
and firewood for the local poor). Poverty in turn is considered to be a major cause of
natural forest resource degradation and biodiversity loss in developing countries (which
again threatens the livelihoods of the poor). The world community, as far as they are
committed to achieving the goals of reducing poverty by half by 2015, therefore needs to
effectively link poverty alleviation and natural resource management more pronouncedly
(UNDP, 2006). Over the last decade, many natural resources management activities have
been undertaken in different parts of the world with the expectation that it will
simultaneously address the problem of poverty and resource degradation. Unfortunately,
however, many natural forest resources management regimes have focused more on
conservation than on poverty reduction, although the first and overriding priority of the
developing countries is economic and socioeconomic development towards poverty
reduction.
The global community is trying to achieve the goal to alleviate poverty and they should do
this with linking to natural resources conservation. Like other developing countries of
South Asia, Bangladesh recognizes that forest degradation has social reasons, and that
combating poverty is a prerequisite for forest resources management. Bangladesh is the
most densely populated country of the world and mainly poverty is the basic problem of
rural people of this country which is widespread and complex. Zashimuddin (2007) stated
that about 55 % of the rural population of Bangladesh had inadequate income to pass the
poverty line and 38 % of the population is living under the poverty line. About 55.3
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million people are living here on less than 210 kilocalories (Zashimuddin, 2007) and 2150
kilocalories (FAO Corporate Document Repository, 2007) per day (absolute poverty).
Lack of assets, inadequate stocks and limited flow of food and income are the main reason
for this situation.
Rural poverty and deforestation are interrelated problem in Bangladesh, accelerated by
overpopulation, land scarcity and natural disasters (Ahamed, 1993). Many rural people
living adjacent to forest areas depend for their livelihood on forest resources, particularly
on the daily collection, consumption, processing and selling of non-timber forest products.
However, the intensive use of the forests has led to a degradation of the forests. Thirty
years ago the forest cover of Bangladesh was approximately 50%, due to overexploitation
it has fallen to only 7.7% (Roy, 2005); but the Forest Department of Bangladesh has even
reported a lower figure, namely 5.8% (Alam et al., 2008; Muhammed et al., 2005). Forest
depletion creates scarcity of these resources and accelerates the poverty and hunger in
Bangladesh. The rapid degradation of the natural forest resource base of the country is
therefore further worsening rural poverty. Unless the natural resources like forests of this
country are maintained and enhanced properly, poverty and hunger will continue to grow.
It is therefore not surprising that in Bangladesh much attention has been focused on the
question how to develop sustainable forest resource management programs, combining the
protection of forests with a reduction of poverty.
These sustainable forest management programs are of special importance for the Sal
forests in Bangladesh. The forest of Bangladesh can be classified into five types, (1) Hill
forests (in the South Eastern areas of Bangladesh), (2) the plain land deciduous Sal forest,
(3) mangrove forest, (4) Unclassified State Forest (some scattered patches of plain land
forest) and (5) coastal forest (forest situated at the coastal belt area) and homegardens
(Khan, 2003; GOB, 2007). These forests are mainly situated in three regions of the
country (figure 1). The Mangrove forests are protected as world heritage, the Hill forests
are not protected but, due to its remote location, face less population pressure, but the
plain land Sal forests face severe deforestation problem due to high population pressure
and the intensive use of the forests since the independence of Bangladesh.
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NB. Three main forest reserves of Bangladesh, red circle= Hill forest, blue circle= Mangrove forest and black circle= Sal forest

Figure 1: Forest map of Bangladesh

The plain land Sal forests, which consist for more than 80% of Sal trees (Shorea robusta)
(Ismail, 2003), were considered the private properties of local Zamindars (local landlords)
and other influential families (Chowdhury, 1994) before the 1940s. These families were
not particularly interested in the forest except as an alternative source of revenue (Ahmed,
1938). They therefore attempted to maximize their revenue at the cost of overexploitation
of the forest resources (Salam and Noguchi, 2005). The landlords allowed shifting
cultivation and other activities within the forest tracts. After the India-Pakistan partition in
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1947, the forest department of East Pakistan, and later on Bangladesh (1971), took charge
of these 120, 255 ha of Sal forest resources that spread over the Northern region of this
country.
In 1987, the Forest Department (FD) of Bangladesh initiated a management program, the
Participatory Agroforestry Program (PAP), in an attempt to save the already depleted Sal
forest area as well as the reduce the poverty of local poor people. This program is the first
and only participatory Agroforestry management program in Bangladesh. Focus of the
PAP is the Tangail Forest Division where a large part of the Sal forest (about 42%) is
located, and where the forests are seriously degraded by the local people who are totally
dependent upon these forests. At this moment, the Sal forests in this region are brought
close to extinction (Alam, 2008).
The PAP is mainly based on the concept of the Betagi-Pomora community based
conservation program. This first participatory forestry program in Bangladesh started at
Betagi and Pomora mouza (village) in the Chittagong district in the year of 1979. This
community program has given the landless an identity and a sense of direction in life. But
this model faced some problems related to land tenure and other issues. The PAP followed
the idea behind the program but addressed the shortcomings, with the expectation that it
would uplift the economic status and alleviate the poverty of the participated poor people,
while at the same time protecting the remaining forests.
Under this PAP program, the household get one hectare (1 ha) of degraded land for
agroforestry practices. In the PAP only the poorest people (those who are living under the
predetermined poverty line of Bangladesh, that is 1 US$ per day) can participate. The
local forest authority allocates either 1 ha land for a period of one year to a household by
offering usufruct rights under a bilateral agreement which is extendable up to the rotation
period of the tree, i.e. ten years subject to the satisfactory performance of the participants.
The settlers are advised to implement agroforestry models; fast growing short rotation
exotic and indigenous tree species planted with combination of agricultural crops. All
agricultural products (harvested yearly) belong to the household; 45% of the timber
harvest (every 10 year), either of the timber itself or of the sales, has to be handed to the
Forest Department. This is arranged through bilateral agreements. Other products of the
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agroforestry system (such as timber from thinning and pruning, leaves, twigs and
branches) belong to the households.
The basic difference between the community based forestry program (CBC), on which the
PAP was based, and the PAP is that the CBC is based on a common property resources
regime and the ownership is collective among member households, while the PAP is a
private property regime. As a result, in the CBC the extraction of forest products is based
on group decisions, i.e. different households together, while with the PAP the decisions
are taken within the individual household. Such households are also said to be functioning
under “non-severability conditions”, i.e. the household does not have a separate
production and consumption/ work functions (Sills et al., 2003).

1.2 Problem Statement
Poverty reduction and conservation of the degraded Sal forest area are the main issues of
this Participatory Agroforestry Program. It has been stated that the PAP is quite successful
for protecting encroachments of Sal forest on the one hand and improving the social status
of the participated poor people on the other hand (Safa, 2008). However, until now only
few studies were conducted to determine if the PAP program indeed improved the
situation of the various households living in the degraded Sal forest area (Alam et al.,
1998; Quddus et al., 1992) and the protection of the Sal forest. For example, one case
study was conducted by Muhammad et al. (2005) to assess the people oriented forestry
program in Bangladesh. But this study did not focus on the poverty analysis among the
settlers and its impact on poverty reduction, so, studies are needed to determine the
affectivity of such a program.

To fill the gap, research is needed to analyze the various aspects of this resource
management system. This study focuses on the question to what extent poverty is reduced
or not (the first objective of the PAP), the impact of the PAP on the forest resources (the
second objective of the PAP) is not studied.
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1.3 Objectives and research questions
The objective of this study is therefore first of all to examine if PAP reduces poverty and if
so, to what extent. Furthermore, it will try to gain insight in the relationship between
poverty reduction and the socio-economic parameters of the households involved to see
what factors and constraints might explain poverty reduction within the PAP program.

Consequently, the following three main research questions have to be answered:
1. To what extent has the PAP contributed to poverty reduction among the
participating members (households)?
a. What is the overall poverty reduction among the members?
b. How is this poverty reduction distributed among the members?
2. If there are differences in poverty reduction among the members, which
socioeconomic factors might explain these major differences? And
3. What are the main constraints for reducing poverty in this program as perceived by
the settlers?

1.4 Structure of the thesis
This thesis consists of seven chapters. The first chapter outlines the motivation for this
research. It also outlines the main objective and the main research question of the study.
The theoretical framework is described in chapter 2; it discusses first of all what poverty
is, how it can be measured, and with cause and effect relations might exist between
poverty and other socio-economic variables. Chapter 3 describes the methodology of the
research. The research approach is discussed, the way the data is collected and also how
the data is analyzed. In chapter 4, the results of the study are discussed. Chapter 5 provides
a general discussion and presents the lessons learned, highlighting what has been achieved
in this study and the contribution of this research to knowledge on this topic. Finally, in
the last chapter (chapter 6), the conclusions of the research are presented.
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CHAPTER 2: THEORETICAL FRAMEWORK
This second chapter describes the main elements of the concepts underlying this study. In
the first two section, poverty definition and its measurement procedure will be described
while in the last parts explain the factors which influencing the poverty situation of this
study.

2.1. Defining poverty
In generally, poverty is the shortage of common things such as food, cloths, shelter, etc, all
of which determine the quality of life. In the Publication of Human Development Reports
(1997), the United Nations has defined poverty as the “denial of choice and opportunities
most basic to human development-to lead a long, healthy, creative life and enjoy a decent
standard of living, freedom, self-esteem, and the respect of others”. This definition takes
into account nearly all aspects of human experiences-personal, political, social, and
financial. Not all attempts to define the condition of being poor are as inclusive. More
typically, the focus has been on the economic side of poverty, how much money/income
people make compared with other people (Serageldin and Steer’s, 1994). The most
common way for government and organizations to explain poverty is to break it down into
two facts: absolute poverty and relative poverty (Human Development Report, 1997;
Hagenaars and Vos, 1988; Li and Night, 2004). At the United Nations World Summit for
Social Development in 1995, the governments of 117 countries signed the Copenhagen
Declaration, which defined absolute poverty in these terms: absolute poverty is a condition
characterized by sever deprivation of basic human needs, including food, safe drinking
water, sanitation facilities, health, shelter, education, and information. It depends mainly
on income to the persons. While in ADB report (2004) mentioned that absolute poverty is
the degree of poverty below which the minimum requirements for survival are not being
met.

In general, absolute poverty means that a person’s basic subsistence needs (for food,
clothing, and shelter) are not being met. Relative poverty, on the other hand, typically
means that a person’s needs are not being met in comparison to the rest of the society. So,
the poverty of Bangladesh mainly is absolute poverty and the PAP program deals with
absolute poverty which later on explain as only poverty. Any analysis of poverty
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alleviation will clearly be limited by the data on poverty available at the national or
regional level (Roemer and Gupta, 1997). Data on different poverty levels are quite
difficult to obtain and inconsistent in quality. To reduce these difficulties Roemer and
Gupta (1997) described some economic analysis of poverty for empirical measurement
and evaluation of poverty. Furthermore, in poverty analysis aspect consumption data are
more reliable than income data but consumption data are difficult to collect and lack of
reliability unless robust method are used under strict supervision (World Bank, 2006).
Aaberge and Mogstad (2007) in their article pointed out that chronic/absolute poverty
should be measured by the permanent income of the poor people and they also compared it
to other measurement ways. Therefore, this study focuses on economic poverty
frameworks using income distribution to measure poverty of the study population.
While, to quantifying poverty a poverty line concept will be needed. A poverty line is a
level of income below which a person cannot afford the bare minimum to exist: an amount
of food sufficient to fuel the human body, clothing appropriate to a person’s living and
working conditions, and suitable shelter to protect from the elements (National and
International Poverty Lines: An overview, 2005). Governments determine their countries’
poverty lines by calculating the annual average cost of basic necessities for an adult to
function. Because these costs differ substantially across countries, it is impossible to set a
single international poverty line. According to Don Sillers (1995), national poverty lines
are defined by ‘identifying a minimally acceptable diet,’ meaning the most basic number
of calories on which the human body can function. Once that number is determined,
analysts calculate the cost of obtaining this minimum amount of food at the current market
price. Indeed, the present study follows the poverty line adopted by the local governments
based on the minimum cost of the living, and the standard one is the UN determine
poverty index for Bangladesh. According to UN report (2007) the poverty line income is 1
US$ per day (1 US$ = 70 Taka, approximately).

2.2 Measuring poverty
A great deal of theory has gone into defining consistent and equitable poverty measures
during the last 25 years. Although a large number of methods have been developed, three
methods (indicators) are most accepted in economics (Ahmed, 2004; Foster, 1984; Clark,
1981; Roemer and Gugerty, 1997; World Bank, 2006, Hussain et al., 2006, Poverty
Manual, 2005):
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(1) the Headcount Index (HCI): the most easy and straightforward measure of poverty,
measuring the number of people with income below a certain level,
(2) the Poverty Gap Index (PGI): the average poverty gap across the entire population and
(3) Foster-Greer-Thorbecke (FGT): representing the severity of poverty among the study
population.
In the following, the three approaches will be discussed in more detail.
Headcount Index (HCI)
In the Head Count Index, the proportion of the total population considered to be poor is
defined as the fraction of the population whose standard of living (income) is below the
poverty line (in this study the standard poverty line for Bangladesh). Often the HCI is
denoted by P0 with the following equation:
P0=

n
× 100
N

Where,
n= number of poor household which income below to the poverty line and
N= total number of household/ population.
The greatest virtue of the Head Count Index is that it is simple to construct and easy to
understand. However, the HCI does not take the intensity of poverty into account; it bases
its value on whether a household is below the poverty line or not, and not the extent to
which it is below the poverty line. This means that if people below the poverty line
become even “poorer”, this is not reflected in the value of the HCI.

Poverty Gap Index (PGI)
In contrast to the HCI, the Poverty Gap Index (PGI) takes the gap between the poverty line
and the income of the households into account. The PGI adds up the extent to which
individuals on average fall below the poverty line, and expresses it as a percentage of the
poverty line. This measure will be the mean proportionate poverty gap in the study
population. The PGI is commonly expressed by P1 and can be written down as follows:
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n

P1 (y, e) = (1/N)

∑ (x /e)
i =1

1

i

Where,
y= per capita income,
e= predetermine poverty line,
N= total number of households,
n= number of poor households (PCI less than 1 US$/day),
xi= (e-y) is the income shortfall of the ith households (e>0)
The Poverty Gap Index measure has the virtue that it does not indicate the severity of
poverty and to reduce this weakness FGT should introduced (Roemer and Gupta, 1997).

The Foster-Greer-Thorbecke (FGT)

The FGT measure is sensitive to the problem of extreme poverty (Roemer and Gupta,
1997) and it is most commonly defined as the square of the poverty gap, divided by the
population. By using the square of the poverty gap, the FGT gives heaver weight then the
PGI to the poverty of the very poor, because all income gaps are squared. Usually the
Foster-Greer-Thorbecke is denoted by P2 and the equation is as follows
n

P2 (y, e) = (1/N)

∑ (x /e)
i =1

2

i

Where,
y= per capita income,
e= predetermine poverty line,
N= total number of households,
n= number of poor households (PCI less than 1 US$/day),
xi= (e-y) is the income shortfall of the ith households (e>0)
In case in a society all households gain income in equal proportion, then all of the three
measures discussed above will lead to the same poverty value, and no measure is preferred
above the others. However, this is in reality often not the case, as the income distribution
of households usually varies per household due to many factors (number of household
members, years of experiences, educational level, etc.). This is very likely also the case in
the PAP program in Bangladesh. This means that the poverty indices will give different
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outcomes and that choosing the right indices is of utmost importance. This study will use
all three indices as every indices has it’s strengths and weaknesses; one index alone would
only give an answer to part of the questions to be answered in this research, together they
will give a more comprehensive overview.
This necessitates the availability of the base line data. The base line data will collect from
the forest department office because to participate this program the poor people have to
shows their poverty incidence, for example, there living standard were below to the
poverty line. This study, therefore, consider all participants households as living under the
poverty at the time of PAP starting. With the help of this survey method the income data
should be used to determine the poverty according to the above three ways.

2.3 Factors influencing poverty alleviation
In developing countries poverty is mainly a phenomenon of rural areas isolated from
mainland economies (BBS, 2006). Regarding the linkage between forest resources
management and poverty, the impact of poverty on degradation is found in the literature,
such as (Jodha, 2005). Furthermore, a plenty of literature is available on contribution of
forest resources on reducing the poverty. The forest resources are also important as input
in agriculture and livestock production in the rural economy (Sunderlin, 2006). This
suggests that it may be possible to uplift the social status of people from poverty using the
forest resources. The aspect of the PAP strategies is very positive and that may be
theoretical as well as policy important.

2.3.1 Socioeconomic variables
Out of many factors involved in reducing poverty through more income generation of the
PAP program, it hypothesized that participant’s socioeconomic factors are the most
important considerations. Sills et al. (2003) mentioned that socioeconomic factors like
age, family size, education level, and training are the most important one which make
difference to the income level of the settler. While, Krishna (2005) in his research
mentioned that socioeconomic factors like cost to market distance and road infrastructure
affect the income of the settlers and in remote area the severity was more. Besides other
local studies in Bangladesh had already proved that demographic variables (like age,
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education) of the settlers had significant affect to their income. Indeed, the PAP studies
considered the demographic variables together with distance to market, months of food
sufficiency, institutional loan and Agroforestry training of the settler variables to test the
hypothesis whether these variables are creating major differences of income among the
settlers.
Since this study will analyze the impact of PAP on poverty, i.e. to determine the factors
involved for poverty, a functional linear regression model can also be used to test and
explain the hypothesis. Because linear regression models are extremely powerful, and
have the power to empirically tease out very complicated relationships between variables.
Generally, the technique is useful, among the applications, in helping explain observations
of a dependent variable with observed values of one or more independent variables (The
World Almanac and Book of Facts, 1993). According to Gerard (2008), linear regression
is mainly a statistical technique that correlates the change in a variable to other variable/s.
The representation of the relationship is called the linear regression model. It is called
linear because the relationship is linearly additive. He also mentioned that linear
regression model is very helpful in identifying causal factors in social science research. In
linear regression model there is a dependent variable whose value depends on the value of
other variables in a model and some independent variable/s whose value is not dependent
on other variables. According to the economic theory, it should be hypothesized that the
per capita income is a positive function of income from PAP program and are conditioned
by the socioeconomic characteristics of the participants.

Accordingly, this model is transfer into linear regression model with the total per capita
income (PCI) as a dependent variable and participant socioeconomic parameters (SP) as
independent variables. This linear regression equation form with error term is:

PCI = β0 + βs SP+ μ
Here, βs are the elasticity coefficient of PCI production with respect to its determinants
and μ is the error term while β0 is the intercept. The linear regression model with per capita
income as a dependent variable in its elaborated form and appropriate (if necessary
dummy) variables are given below:
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PCI = β0 + β1 FMSIZE + β2 EDU + β3 AGE + β4 PREVINC + β5 AFPDUR + β6
MFOODSU + β7 DISTMARKET + β8 AFTRA + β9 INSLOAN + μ
The description of the different variables can be found in table 1.

Table 1: List of variables in the regression model
Variables

Description

PCI

Average family income (Per Capita Income)

FMSIZE

Average family size

EDU

Average education level, five category

AGE

Average family age

PREVINC

Previous income

AFPDUR

Participatory Agroforestry Program duration

MFOODSU

Months of Food Sufficiency, five category

DISTMARKET

Distance to Market, five category

AFTRA

Agroforestry Training

INSLOAN

Institutional Loan

2.3.2 Institutional factors
PAP program has initiated with the collaboration of local poor people and Government
Institution of Bangladesh. However, the main goal of this program is to alleviate poverty
and natural resources protection with the active participation of the local poor people. And
the success of this program, (i.e. alleviation of poverty) depends on many associated
factors, of them institutional factors are important too. Scientist North (1990) has pointed
out that institution can mean two different things. First are the rules (legal or customary)
for assigning resources, such as the customs and laws affecting land ownership and tenure;
transfer and inheritance of assets; or relations between employer and employee, or parent
and child. Second are the organizations defending particular interests (e.g. trade union),
including the stat’s interest in implementing or altering rules (e.g. polices, some aspect of
education). This study mainly focuses on North first concept, i.e. factors affecting the
relation between poverty alleviation and PAP program. Any types of constraints might be
harmful for alleviation poverty in this program and this case study also tries to identify the
institutional factors that have link to the settler’s income distribution.
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CHAPTER 3: METHODOLOGY
Selection of the methodology is the most important part of any sort of research which
bound for contributing to science. It is better to select a methodology which can focus on
the problem and as well as accommodated most number of factors related to the research.

3.1 Research approach
This research explores the questions to what extent poverty is reduced in the PAP and
what factors might influence how successful the program is. As the field of research is
alleviating poverty where a complex blend of forest management and people participation
was occurred, so, a case study was preferred. This case study research is to test poverty
aspect in the real practical life in the developing third world country. And by definition ‘a
case study is an empirical inequity that: investigate a contemporary phenomenon with in
its real life context; when the boundary between phenomenon and context are not clearly
evident; and in which multiple sources of evidence are used’ (Yin, 1984). In the
Modhupur Sal forest area there are four ranges (sub administrative section of this forest)
and only one rage was protected for National Park. In this degraded Sal forest area the
poor people were rehabilitated by the PAP program at the three ranges (mostly denuded
area) which was carefully studied to reach the result. Therefore, selection of case and
study area is very crucial in case study research. The basic unit of PAP management in the
Sal forest area is range and this study covered equal number of households for each of the
three ranges for details investigation. So, the PAP as a case and its households distributes
among the three ranges were the appropriate study area for this research.

Before starting this PAP program all the households were considered as poor (income
blow to the poverty line, poverty line is 1US$ a day for Bangladesh) and this source of
information (collected from local Forest Office) was considered as secondary data of this
case study. While, the present survey was conducted at June to August, 2009 to collect the
household’s annual income (from June 2008 to June 2009) and this data was collected by
cross-sectional technique (one time survey from the respondent). This annual income of
the settlers was considered as the second time point data that was compared to the initial
data sources.
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3.1.1 Description of the study area:
The study was conducted at the Modhupur Sal forest area at Mymensingh and Tangail
districts in Bangladesh. The Sal forest is located between 23050/ to 24050/ Nort latitude
and 89054/ to 60050/ East longitude with 15m altitude (figure 2). Initially the Sal forest
cover 120255 ha spread over the central and northern region which is the most degraded
forest in this country. Recent statistics from the local forest office of Modhupur state that
the total area of the Sal forest is about 45565.18 acres (1 ha = 2.47 acre) (Modhupur forest
office record, 2009). Of these 45565.18 acres of Sal forest, 6500 acres are plantation forest
and only 8500 acres are natural forest. Other areas were depleted and transformed into
rubber gardens and Bangladesh Air force (for exercises purposes but not for the airport or
military training). While, 1160 acre highland and 8000 acres lowland are allocating for
planting trees with crop program and this program should include the participatory
agroforestry production system according to the Nair (1990) and Dwivedi (1992) concept
(Growing tree in association with crop to be consider as Agroforestry). The Modhupur Sal
forest has broadly been divided into four ranges (further administrative section of
Modhupur Sal forest) such as (1) Modhupur range, (2) Aorankhula range, (3) Dhokhula
range and (4) Modhupur National Park range. This study focuses only the Participatory
Agroforestry Program area of the Sal forest which is mainly located at the Tangail district
of Bangladesh (see figure 2). Therefore, Modhupur (MD), Auronkhola (AK) and
Dhopakhola (DK) ranges of the Sal forest were selected for this study.
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Mymensingh

Source: www. Google Earth.com
accessed on 23.11.2009

Tangail

Figure 2: Map of the study area, a) South Asia, b) Bangladesh

3.3 Data collection
3.3.1 Method of measurement
The study was based on primary data as well as some secondary data. The forest
department report and documents were the main sources of base line data for poverty
analysis equation. The main output of those data was that all the participant households’
annual income was below to the poverty line of Bangladesh. And this simple secondary
sources of information indicated that at the starting time of PAP the household poverty
was 100%.
Next, primary cross sectional data had been collected from the PAP participants through
semi-structured interviews carried out by 4 native speakers (i.e. the researcher and 3
enumerators) during the months of July to September, 2009. The questionnaire consisted
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out of structured format questions for income data and some open questions for qualitative
information (see Appendix 1). It was first pre-tested in a district near to the Sal forest area
that was not part of the case study area, and adjusted with some modifications for the final
version. At the beginning of the survey the settlers were not cooperated to the researcher
due some misconception and afraid. They thought that the researcher was the part and
parcel of local Government officials and the relationship between the Govt. officials and
local people was not good. To resolve this situation and to collect real data, the researcher
had involved two local popular persons (among the settlers). The two persons had very
good image to the settlers and they tried their best to establish rapport between the poor
household’s member and researcher. So, involving the two persons in this study should
play the key role for quick rapport establishment and reduced the initial problem.
Although it was also planned to record all the interviews, initially the settlers were afraid
to record their information and they did not cooperate. Therefore, no recording was done.

3.3.2 Sample
The unit of analysis was the PAP settler households. As a household can only participate
in the program when below the poverty line, all household studied can be classified as
“poor” at the beginning of the project. To make the analysis easier, only households that
completely rely on the PAP program for their income were considered, as otherwise the
direct influence of the PAP program on poverty cannot be determined anymore.

The total numbers of households were quite high at the three areas of the study area (more
than two thousands). On the basis of a simple cluster sampling technique, it was
determined that at least 96 households had to be interviewed in order to get the validity
and representativeness of the data according to the statistic (at (95% confidence level with
10% precision). In most of the case the head of the household to be considered for
interview purposes. Simple cluster sampling technique was used to identify the PAP
participants in the selected area this study should initially considered 106 households for
data collection but finally 99 households (3 region × 33 households in each region= 99)
were selected.
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3.3.3 Structure of the questionnaire
The questionnaire was constructed to collect the quantitative and qualitative information.
Where the initial questions (including demographic information) were structured for
getting answered of the first two research questions. But at the end there were some open
questions to identify the last research questions of this study (see Appendix 1). More
specifically, for the 1st research question, the structured questions of demographic
information A-F was required. While for the 2nd research question, also the demographic
information questions category A-G was required. For testing the linear regression model,
i.e. for research question 2, structured questions number 3, 4, 5, 6, 7, 13, 14, 16 and 17
were necessary. And for the 3rd research questions the open questions/unstructured
question number 23 was required. In order to determine the factors involved in reducing
poverty on PAP program, a socioeconomic model was used in this study which was
discussed in chapter two. In the following, the operationalization of these factors is
described.

Per Capita Income (PCI): The PCI relates to the income of the PAP program (expressed

in Taka1 (local currency). The PAP can provide income from two different sources
(agriculture and forestry) and the settlers were asked to provide the information for both
sources as occurred in 2009. Some crops were cultivated during an 18 to 24 months cycle
(such as pineapple), others in a 6 months cycle (e.g. Turmeric, Zinger), and the tree
products like fodder or firewood or thinning were done within a time period of three years
time or two times in a year. All the income value was therefore recalculated on a yearly
basis. Moreover, here only the net income was considered, i.e. the cost of production was
deducted from the gross income of the crop and tree products. Finally, the total income has
been expressed as average income of households in day basis for measuring poverty and
poverty analysis.
Family size: Number of total family member in a household

Education: The education level of the settler was measured according to five categories:

(1) illiterate, (2) Primary education (below five class), (3) High School level of education
(above five class), (4) SSC (acquired Secondary School Certificate after 10 years of school
1

70 Taka = 1US$ in Bangladesh (during the data collection period at 2009)
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education) , and (5) Above to the SSC level. For each member of the household their
education level was collected and the average value per household was determined.
Age: The age of each member of the settler family was collected separately and averaged

for the household.
Previous income: The height of the income of the settlers at the moment of starting the

PAP program. This variable was express in income (with Job) and no income (Jobless)
situation which was numbered as 2 and 1 accordingly for data entry purpose in the
questionnaire.
Agroforestry program duration: This variable indicated that how many years the settlers

have experienced with this program. If the settlers have already finished 10 years period
and then started this program again, the previous 10 years were also included.
Months of food sufficiency: This variable explained that how many months of a year the

settler household had easily managed their food or had no food shortages situation. The
variable existed out of 5 categories, (1) Food sufficiency less than quarter year, (2) Quarter
year, (3) Half of the year, (4) Most of the months, and (5) All month. For example, a
household in category 4 has food sufficiency most of the time of a year but not the whole
year.
Distance to market: The distance of PAP production area to the market was measured

according to five categories, being (1) Very close to the market (PAP area within 3 km
distance), (2) Close to market (3-7 km), (3) Medium distance to market (8-12 km), (4) Far
away to the market (13-17 km), (5) Very far away from the market (more than 17 km).
Agroforestry Training:

If the settlers have had any agroforestry training from an

organization during the period of PAP program, this was expressed by the numerical value
2 and in case of no training it was categorized as 1. Training mainly included agroforestry
techniques which was a new approach of production techniques for the settlers of
Bangladesh.
Institution loan: The PAP settlers were very poor and most of them were unable to

manage any institutional loan for their production purposes. This variable should express
in (1) represent no loan facility and (2) for getting loan facility from any organization.

Page | 20

3.4. Data analysis
All the quantitative data collected from the primary and secondary sources was tabulated
and entered into the MS-EXCEL software program. The three methods of poverty
equations were calculated with the help of this MS-EXCEL program. Where the
households have more than 1 US$ income had zero poverty gap. In order to test the
socioeconomic model, the SPSS statistical software program was used. In SPSS, linear
regression analysis with backward selection method (in this method the most insignificant
variable was first deleted from the model and this process was continue until the
significant variables were occurred) were conducted at 5% level of significance (alpha
level) for getting statistical result to determine the important factor for poverty and the
reason for income differences. In social science research 5% significance level is the most
accepted approach which indicated that 5% chance the hypothesis being wrong if the null
hypothesis should be rejected. Furthermore, Variance Inflation Factor (VIF) and tolerance
values were used to indicate multicolinearity among the independent variables.
Multicollinearity determined the correlations between the independent variables while the
high multicollinearity shows the high standard error of the test. In generally,
multicollinerarity statistics provide information to allow analyst to detect when the
independents are intercorrelated to the degree that the regression output may be adversely
affected. The study used the rule of thumb that tolerance should be >0.20 and VIF<4 to
suggest no multicolinearity (Makine et al., 2008) but there is no hard and fast rule for that,
it depends on researcher to researcher. While the curve estimation methods in regression
analysis was selected for determining individual variables effect on the dependent
variable. Since all the PAP participants were poor by the government definition, we
assumed that their per capita income was below to poverty line initially as discussed in the
theoretical frameworks.
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CHAPTER 4: RESULTS
This chapter describes the empirical findings of the research. First of all, the outcomes as
regards the reduction in poverty will be discussed. Secondly, the associated factors and
constraints that might responsible for poverty will be discussed.

4.1 Poverty alleviation frameworks
As described in chapter 2, in this study three indicators are used to determine if and to
what extent poverty is reduced with the PAP. The first measure to determine the poverty
among the households in the PAP program is the Head Count Index:
P0 =

n
N

Where,
P0 = Head Count Index,

n = number of poor households (income below to the poverty line) and
N =number of total households/population
Based on the data gathered in the interviews (see appendix 2 for a detailed overview and
calculation), the research found that 36 households of the 99 households interviewed were
below the poverty line. This means that 36% of the settlers in the PAP interviewed can be
considered as poor at the Modhupur Sal forest region under this program. As at the
beginning of the program all the households were considered to be poor, this means that
for 64% of the households the situation has improved so much that they are not poor
anymore.
To determine the extent to which the household deviate from the poverty line, the Poverty
Gap Index (PGI) is used. The PGI is calculated with the following formula:
n

P1 (y, e) = (1/N)

∑ (x /e)
i =1

1

i

Where,
P1 = Poverty Gap Index,
y= income (Per Capita),
e= predetermine poverty line,
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N= total number of households,
n= number of poor households (PCI less than 1 US$ or 70 Taka/day),
xi= (e-y) is the income shortfall of the ith households (e>0)

Based on the data gathered in the interviews (see appendix 2 for a detailed overview and
calculation), the value of P1 in 2009 is P1 = 1/99 (7.673) = 0.08 = 8%.
The Poverty Gap Index measures the transfer of income to the poor that would be
necessary to eliminate poverty. So, the mean proportionate poverty gap of this population
was 0.08 (where the non-poor have zero poverty gaps). This indicator measures the depth
of the poverty and the result implies that the gap between poor peoples’ standard of living
and poverty line was 8%; it was the sum of all the poverty gaps in the population. On an
average 8% individual among the settlers had faced distance or falls below the
predetermined poverty line of Bangladesh.
As the PGI does not indicate the severity of poverty among the population (Poverty
Manual, 2005), the Foster Greer Thorbeeke (FGT) was used to measure the severity of
poverty among the settlers. This FGT is calculated with the following formula:
n

P2 (y, e) = (1/N)

∑ (x /e)
i =1

2

i

Where P2 = like with the other indicators!
The result of Foster Greer Thorbeeke in 2009 is P2= 1/99 (3.966) = 0.04 = 4%

(see

appendix 2 for a detailed calculation).
The square of the poverty gap divided by the total population and the value was 0.04
which indicates the severity (or intensity) of the poverty among the studied population. In
another way the mean of squared proportionate poverty gaps among the settlers of this
program was 4%. This FGT index also explained that only 4% individual were at the
bottom of the poverty line or facing the gangrene of poverty throughout the entire
population. So, the severity of the poverty was only 4% in this program. This figure was
less than the national poverty severity situation of Bangladesh (according to Poverty
Manual it was more than 22% in 2005). According to the above poverty equations, the
PAP settlers were improving their poverty situation (the National poverty rate for

Page | 24

Bangladesh is 55% reported by the Zashimuddin, 2007 and FAO, 2006) which indicates
the successfulness of this program.

4.2 Factors determining poverty alleviation frameworks
The poverty analysis of this study showed that there was an income difference among the
settlers. To find out what might explain the differences between the incomes of the settles,
linear regression was carried out. In describing linear regression model the description of
the studied variables with their individual effect on income variable will be discussed
initially. Later on the total model and its backward selection procedure (first include all
variables then removed one by one variables with their highest non-significant level and
finally it consist of only significant variable at 5% alpha level) will be discussed. The
backward procedure should only express the fitted variables which had significant effect
to the income variable.

4.2.1 Characteristics of the variables included in the socioeconomic model
Per Capita Income (Dependent variable)

The mean income of the PAP households in 2009 was 80.01 Taka/day which indicates that
on an average the households were living above to the predetermined poverty line for
Bangladesh (Table 2). The standard deviation of the income was 24.62, this deviation was
varying due to many correlated factors, of them studied variables were the most important
(about 72%). Among the independent variables the family size, months of food
sufficiency, institutional loan and distance to market was the most important factors that
affect per capita income of the setter in this program. In the environmental economic
series, Paul Vedeld et al. (2004) mentioned that income level of the forest dependents
people depends on many socioeconomic parameters, on which family size, education
level, and communications, are the important factors. Similar findings were observed in
this study.

Page | 25

Table 2: Descriptive statistics of the studied variables
Unit of
Measurement

Mean

Std. Deviation

Taka/Day

80.01

24.621

Average Family Size

Number

5.34

1.042

Average education

Category

1.35

0.733

Years

28.51

4.36

Category

1.12

0.328

Years

6.04

2.05

Months

3.62

1.259

Distance to Market

Kilometer

3.02

1.134

Agroforestry Training

Category

1.53

0.502

Institutional Loan

Category

1.14

0.350

Variables

Per Capita Income

Average Family Age
Previous Income
PAP Duration
Months of Food Sufficiency

NB. Per Capita Income is the dependent variable

Family size: The mean family size of the settlers in this study area was 5.34 (Table 2)

which was higher than the national mean family size of 4.8 in Bangladesh (BBS, 2006).
This is probably due to the location of the study area (village/remote area) and the low
illiteracy rate of the settlers. Salam (2005) said that a large family size is considered to the
burden for Bangladesh; he also found in his research on 2005 that family size was the key
factor for increasing the income levels of the households. The highest and lowest family
size of this area was 3 and 8 accordingly, which indicted both the biggest and smallest
family size. In the concept of PAP, the entire family members were treated as equally.
Increases the number of family member significantly increases the income level and the
figure 3 shows the strong trends of these two variables. The Beat coefficient value of
family size was 3.015 (table 4) which was statistically significant at 5% level. Beta
coefficient value should explain the strength of the family size over income variable. In
case of individual effect of family size on the income of the settlers the result revealed that
about 25% income differences explain by the family size itself. Therefore, the bigger the
family size the bigger the income level in this study.
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R2= 0.253
= Linear
= Observation

Figure 3: Relationship between family size and income of the settler

Average education: The settlers education level were classified as five categories and the

mean values was just 1.35 (table 2) which indicates the majority of the population were
illiterate. Because the value close to 1 indicates the majority of the settlers were illiterate
(1 stands for illiterate where 5 explain for above to the SSC level of education). The result
showed that increase of education level should increase the income of the settlers (figure
4) but it was not statistically significant at 5% level of significance. Furthermore, figure 4
clearly visualized the increasing trends of income of the settlers with the increasing of
education level. In the world fact book, Bartleby (2004) said that low literacy is
considered a major cause of poverty throughout the Bangladesh and the result of this study
represent that education was a reason for reducing the income of PAP settlers as well as to
increase poverty. Because to cope with agroforestry technologies the settlers needs to read
the information manual, bulletin and communicate with the other experts personnel
frequently that require minimum literacy or education.
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R2= 0.173

Figure 4: Relationship between education and income of the settler

Average age: The average age of the settlers was 28.51 and this value indicated that on an

average the households were young to middle age people and the deviation is only 4.36
(table 2). This variable had no significant affect to the income level of the settlers at 5%
level of significance while the increasing of age should slightly decrease the income level
of the settler (figure 5) though the R2 value is very low. In the PAP program, younger
people are more capable for crop-tree production system in compare to older people.
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R2= 0.011

Figure 5: Relationship between age and income of the settler

Previous income: Under the policy of the Participatory Agroforestry Program all the

settlers were living below the poverty line before starting the program, i.e. they all were
treated as poor whether they have any previous income or not. Most of the settlers do not
have any job/income sources and the average value of this variable was just 1.12 (1 is
jobless 2 represent having job) that means some settlers had job but it was not enough to
avoid their family poverty. Therefore, the previous income of the settlers had no
significant effect on income at 5% level it was non-significant to this model. Table 5 also
revealed that the settlers who had previous income were more educated and their income
was higher than jobless family. The linear regression line (figure 6) shows that previous
incomes of the settlers were positively correlated to their income variable of this program.
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R2= 0.080

Figure 6: Relationship between previous income and income of the settler

PAP program duration: In the agreement of this program the settlers were allocated the

land right for the period of ten (10) years only and this study considered the current year
income of the settlers. The result showed that the average program duration of the settlers
was 6.04 (table 2) years which had non-significant effect to the income of the settlers at
5% level of significance. The average duration indicated that most of the settlers were quit
experienced of agroforestry system production. While the more the duration the more the
income of the settlers. Furthermore, the lowest and highest program duration of this study
was 2 and 12 years (this study considered at least 1 year experience) and figure 7
represents the changing trends of PAP duration and settlers income level.

Page | 30

R2= 0.016

Figure 7: Relationship between program duration and income of the settler

Months of food sufficiency: To evaluate the food sufficiency of the settlers, this study

introduced five categories. The mean value of this variable was 3.62 which indicated that
overall months of food sufficiency of the settlers was increasing rapidly compare to initial
situation (table 2). According to the highest and lowest value of this variable, it was
evident that some settlers were faced food shortage all most all the year round while some
settlers had food sufficiency throughout whole year. Months of food sufficiency was
statistically significant to the income of the setters and the individual effect of food
sufficiency on income variable was very high (according to R square value) and the figure
8 clearly shows the strong positive relationship between income and months of food
sufficiency variables.
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R2= 0.683

Figure 8: Relationship between months of food sufficiency and income of the settler

Distance to market: The main and only market for the PAP settlers to sell their products

was located at the Jalsatropur Bazar which situated at the two side of the Muktagasa Modhupur highway of Bangladesh. To observe the whole study area and its overall road
infrastructure this study made five categories to describe this variable. Most of the road
communication systems were very poor and made with mud (wet clay soil) but the nearest
PAP plot has got the facilities of Panka to half Panka (made with stone and bitumen) road
for carrying the PAP products to the market. The result shows that mean distance to
market value was 3.02 (table 2) which indicated that the settler was facing moderate
distance to reach the market (after 5 to 6 km from the market all the roads were made with
mud). The distance to market variable was significant and negatively correlated to the
income variables at 5% level of significance. Figure 9 shows that with the increasing of
distance to the market the household per capita income should decrease significantly. In
practically it was noticed that if the distance was far like 7 to 9 km from the market place
it induced 1 to 1.5 Taka excess travelling cost per pineapple or 100 to 150 Taka per Van (1
Van contain 100 pineapple at a time) and the case was worse for those household situated
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more that 15 km far from the market place. Furthermore, the figure 9 also represents that
those PAP areas were situated very near to the market their income goes to over 100
Taka/day, while those who stand far away from the market should have lower income.

R2= 0.155

Figure 9: Relationship between distance to market and income of the settler

Agroforestry Training: The technology for growing tree and crop in the same pieces of

land (i.e. Agroforestry, said by Nair, 1990) is new for the people of Bangladesh and the
result of this study showed that the settler who had received agroforestry training should
have increased their income level (figure 10) though it was statistically non-significant.
Any sorts of agroforestry training might make the difference for utilization or cultivation
technique of the PAP area efficiently. Some settlers utilized their land in maximum
resources utilization techniques (Dwivedi, 1992) to practice multilayered cropping system
with the training they have received from organizations. The total production of this
multilayered production system reach to the pick compare to other production system. On
the other hand, 49% settlers do not receive any training from any organizations. Most of
the settlers get very short training from the different organizations with their own interest
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and if they get free training from the forest department or other concern organization at the
starting time of this program, it will be very helpful to increase their income level.

R2= 0.248

Figure 10: Relationship between agoroforestry training and income of the settler

Institutional loan: Micro credit facilities or getting loan from any institution is very

helpful for the poor settlers to resolve their poverty in Bangladesh (Speech by Prof.
Mohammed Yunus, Nobel laureate). The mean value of getting loan was only 1.14 (table
2) that indicated majority of the settlers do not have any loan facilities or under the
umbrella of micro credit facilities (1 represent no loan and 2 for getting loan situation).
The GOs or NGOs needs mortgage/grantee (e.g. land) to initiate any loan in Bangladesh
and the poor people faced this difficulty to get the loan facility. However, the loan variable
was statistically significant to the income variable of the settler and it explains about 17%
factors which might create income differences among the participants (table 2 and figure
11).
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R2= 0.166

Figure 11: Relationship between institutional loan and income of the settler

4.2.2 Outcomes of the linear regression model
The linear regression model was tested following the procedure of backward selection
method, which indicates that most non-significant independent variable was first out from
the total model and finally the significant variables was fitted to this model output. The
result of the linear regression model (backward selection process) revealed that about 72%
of the variation in the fitted independent variables was explained by the model. This
means that the income variable can be explained at 72% (Table 3) by the four studied
(family size, months of food sufficiency, distance to market and institutional loan)
variables. Indeed, the model should get a clear idea that the studied socioeconomic
variables were the major reasons for created income differences among the settlers of this
PAP program. Considering the standard deviation these four independent variables affect
the 70.7% (Table 3) (adjusted R square value) to the dependent variables which
statistically showed strong correlation/strength (R square value greater than 0.7
statistically shows strong correlation, thumb rule). Therefore, the hypothesis of this study
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conclude that the family size, months of food sufficiency, distance to market and
institutional loan variables were the most correlated factors for creating income
differences among the settlers and the findings of this study is more less similar to the Sills
et al. (2003) and Krishna (2005) result on socioeconomic studies.
Table 3: Summary of the linear regression model

R

R2

Adjusted R2

Std. error of the estimate

0.848

0.719

0.707

13.33115

Model
Linear
Regression
a

Predictors: all independent variables of this model

According to statistics the Beta coefficient represents the amount that the dependent
variable (income) changes for a one unit increase in independent variable. For example the
distance to market variable with a Beta = 2.871 (table 3) indicates that the average income
increases 2.871 units for each one unit increases in the distance to market variable (Fisher,
1997). Indeed, the statisticians mention that the higher the value of the coefficient Beta,
the more important the predictor is to the model. Therefore, table 4 clearly represents the
important predictor (independent variable) according to their Beat value and statistical
significant (p) value.

Table 4: Final output of the fitted linear regression model
Coefficient
Beta

Standard
error

t

Sig.
(p)

Family Size

3.015

1.515

1.990

0.050

0.728

1.373

Months of Food Sufficiency

15.464

1.396

11.081

0.000

0.587

1.703

Distance to Market

2.871

1.455

1.974

0.050

0.667

1.500

Institutional Loan

9.114

4.203

2.169

0.033

0.837

1.195

Variables

NB. Per Capita Income is the dependent variable
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Multicollinearity
Statistics
Tolerance VIF

So, linear model revealed that months of food sufficiency, family size, distance to market
and institutional loan were the most important predictor for affecting the income of the
settlers among the studied variables. While the multicollinearity statistics provide
information whether the independent variables were intercorrelated to each other or not
and the VIF value less that 0.4 should be the standard level (Makine, et al.,2008) to says
that there is nor intercorelation of the predictors to affect the overall linear model output.
Furthermore, the result of this model explained that statistically some independent
variables were affect the income level of the settlers though they had some positive
increasing trends over income variable (Appendix 3). On the other hand, distance to
market and age of the settlers had negative effect to the income variable that means
increasing of these variables should decrease the income level of the settlers (Table 5).
Finally, it should be concluded from the linear regression model that the settlers’ income
differences were mainly due to family size, months of food sufficiency, institutional loan
and distance to market variables impact or variation

4.3 Main constraints faced by the settlers
So far, the research has shown that the PAP has improved the situation of the majority of
the settler households. The research has also shown which socio-economic factors
determine the extent to which the income situation is improved or not. This study also tries
to identify the main problem as faced by the settlers in practicing the PAP program. At the
end of the interview every settler was asked to mention the most important constraints
they had faced in the PAP. Table 5 gives an overview of the mentioned problems and the
frequency it was mentioned. Most of the settlers mentioned that they have to face
bureaucracy problems at the time of getting their plot/land in bilateral agreements. They
have to wait for a long time and go through a long process to get the land rights and it took
up to 5 to 6 months or even more than that time. On the other hand, the local forest
department people said that they tried their best to process it quickly but due to some
official formalities it takes time.
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Table 5: Main constraints faced by the settlers during this program
Rank

Problems

order

% of household
faced this
problem

1

Bureaucracy

92

2

Lack of alternative market facilities or monopoly

87

3

No credit or loan facilities by the GOs or NGOs

86

4

Middle man exploitation during the crop harvesting time

77

5

Market syndicate or market controlling by the few businessman

57

6

Poor road communication

44

7

Lack of healthy seeds or seedlings, pesticide and fertilizers

39

8

Illegal demand by the local Forest Department at the time
of bilateral agreements

31

The major part of the settlers mentioned that they do not get loan facilities from any
Government Organization (GO) or Non Government Organization (NGO) due to being
involved in the PAP program. It seems that the settler does not have any land properties
and the institutions have some basic rules to be eligible for loan settlers need to show
mortgage/land property. Micro credit system or some sort of easy loaning system may
resolve this problem and the settlers saw this as something urgently needed. Like in other
parts of Bangladesh, the PAP program also suffers from the market monopoly system.
Monopoly is the market condition in which there is no alternative choice to the consumer.
That means there is no market competitor or the local people do not have any choice of
market freedom. So, the settlers do not have any alternative market facilities or do not
have the scope to get benefit from the other the market. The settlers do not do anything in
case of product price fall situation and this was a common phenomenon during the pick
cropping season. Many settlers claimed that after going to the market they found out that
the price of products (like pineapple) falls due to some unreasonable facts or desire of a
few businessmen. Some powerful businessmen had controlled the market illegally and the
local Government has no strict monitoring system or even any strict rules for controlling
the market. The rural poor people were suffering and as their income level relates to this
market system, so, the market is an important factor for this PAP program and poverty
alleviation strategies. Moreover, there is no post harvest processing industries in that area
even in Bangladesh to preserve pineapple, papaya or banana for long time or to export
other countries.
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Beside these problems, settlers had to suffer for transporting their products to the market
due to poor rood communication. The settlers whose production area was far away from
the market they have face muddy road system and excess cost for carrying their products.
So, the road infrastructure and transport facility should play a vital role for increasing the
overall income of the settlers. On the other hand, some settlers had faced illegal money
demand by the forest department people to initiate this program which was very unusual
issue for this program. So, participants may be disheartened if any of the contractual
agreements conditions would be violated because of the negligence of Forest Department
officials. Furthermore, settlers had to face lack of healthy seeds, fertilizer and pesticides
availabilities at the right time. Finally, it may conclude that every program have some
constraints but in case of PAP program, bureaucracy, market system and road
communication is the main /crucial factors and needs to be improved to alleviate the
poverty from this area with more effectively.
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CHAPTER 5: DISCUSSION
This fifth chapter describes the results of the study with possible explanations and
arguments by the researcher as well as by other scientists. It also includes reflections on
the conceptual frame and methodological approaches.

5.1 Reflection of the result
This research showed that the poverty alleviation through Participatory Agroforestry
Program in the Sal forest area of Bangladesh can be more effective if the settlers work
more closely with the forest department personnel. So far this program alleviated about
64% poverty (overall) of the studied area. The overall poverty for Bangladesh is about
55% (Zashimuddin, 2007 and FAO, 2005) and it includes both the urban and the rural
population. In rural areas, the overall poverty is very apparent and accounts for more than
80% of the total population (BBS, 2006). And the poverty situation in the remote areas is
more severe than that of the developed one. According to the result of this study, the
poverty rate in the settlers of the Sal forest area fell from 100% to 36%, as measured by
the head count index. On the other hand, to measure the Poverty Gap among the settlers,
i.e. how far the 36% poor households are from the poverty line, the result indicted that
only 8% settlers were far from the poverty line. In a case study at the Sal forest area of
Bangladesh, Safa (2004) mentioned that participatory forestry programs should
successfully increases the livelihood situation among the settlers but there was no poverty
calculation to present the exact figure. While, the case of severity of poverty or the
gangrene of poverty (World Bank, 2006), the Foster-Greer-Thorbecke result revealed that
only 4% settlers households were facing such situation. It was due to the total failure of
the PAP production or any unexpected situation that might lose the total production in the
current years. Indeed, this severity was very unusual to the study area because the forest
department personnel were monitoring the PAP production area regularly. Unfortunately,
however this was happened due to the lack of settlers’ knowledge about the agroforestry
production system.

The scientist Nair (1990) mentioned that agroforestry system required techniques to get
maximum production within the optimum utilization of the natural resources.

Page | 41

The

educational and training background of the settlers is essential to acquaint them on
agroforestry which further helps them to reduce poverty (Nair, 1990).

The poverty

situation of the settlers in this study showed that the income level of the settlers varied
considerably among them. Indeed, the overall poverty situation of this area was improved
and hence it indicated that the program was successful. In another research at the Sal
forest region of Bangladesh, Salam et al. (2005) mentioned that participatory forestry
program requires an appreciation, effective support and active participation of the settlers
that ensure high economic return.
The accomplishment and replication of participatory forestry program depends on higher
and assured personal economic returns (Jain and Singh, 2000). So, the success of
Participatory Agroforestry Program should depend on its economic output (i.e. income).
The economic output, i.e. the income of the settler in a similar participatory forestry
program has varied due to their socioeconomic factors (Salam et al., 2005, Alam et al.,
2008). Indeed, this study tries to identify the associated factors that might make the
income differences among the settlers with the help of linear regression model. The
overall result of this model explained that about 72% factors of this variation explained by
the four main predictors of this study. The following predictors: months of food
sufficiency, family size, distance to market and institutional loan (according to the Beta
value of this model), were the main reasons for the income differences among the settlers.
Incase of family size, the higher the family member the more the income from this PAP
program. The settler who had most of the month’s food sufficiency has more income than
those who have less months of food sufficiency. Regarding the distance to the market
variable, the more the distance of PAP area is the less the income, as the income level of
the settlers reduced by the bad road infrastructure and extra traveling costs, etc. The
settler who received institutional loan earned more than those who didn’t receive loan
facilities. So, these four variables were the most important consideration for income
differences in this program.
To alleviate poverty, these important socioeconomic variables have been taken into special
consideration. In a socioeconomic study, Sills et al. (2003) mentioned that the income of
the farmers mainly depends on their socioeconomic factors like- education, age, training,
gender balance, loan, etc. While, Krishna (2005) in his study mentioned that cost for
distance to market variable was significantly vary the income of the farmers in
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participatory forestry program in Nepal. So, the finding of this study was supported by the
Sills et al., (2003) and Krishna (2005) and Muhammad et al. (2008) research findings.
Therefore, the socioeconomic parameters of the settlers were the major correlated factors
to create the income (i.e. Poverty) difference among the participating members and the
model result had significantly proved the hypothesis as well.
The Forest Department and local participants were the responsible elements to initiate this
program and their cooperation is the myth of this program. Regarding the constraint of this
program, the setters mentioned eight most important problems. The top most constraint
was the bureaucracy that has created by the forest department. Muhammaed et al. (2008)
said that proper adoption of this program concept and professional attitude of the forest
officials might reduce the bureaucracy problem of this program. While Shiva (1993)
mentioned that the forest department officials need to change monoculture of their mind to
a broader appreciation of forestry purposes and to progress for any participatory program.
That means the forest department officials had to change their negative attitude and to be
cooperative with the poor people for successfulness of this participatory program. Hence,
to establish participatory forestry program and involving poor people to the forest related
activities, the concern policy and policy implemented personnel must be accepted and
supported by the local people (Hunt et al. 1996, Jackson and Ingles, 1995, Bruce and
Migot-Adholla, 1994).

Other major problems of this program were: the market system, road infrastructure and
loan facilities. These problems need the local government interference immediately. It
should be noted here that the only market of this area was controlled by the middleman
and the local government do not have any strict control over them. So, strict market
resolution and regular monitoring by the local government could improve this worst
situation. Moreover, the road infrastructure of this area needs to be improved and regular
maintenance by the concern authority with the help of the settlers. Any sorts of
microcredit facilities for the settler had directly impact their income level of this program
(according to the linear model). The success of this program to alleviate poverty might be
a paradigm for any kind of participatory forestry program in Bangladesh.
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5.2 Reflection of the conceptual frame and methodology
The purpose of this section is to reflect critically on the theoretical aspect of this study and
also implication for the findings presented. The concepts were chosen purposefully to
guide the case study and maintain a focus during the field work and analyzing the
qualitative and quantitative data to answer the research questions. The underlying concepts
were helpful in selecting the respondent and the case study. But in the practical field
sometimes the concept was not enough to sum up the reality.

The concept of poverty and its measurement frame which has been used to quantify the
different aspect of poverty was very helpful to conclude the overall poverty of this area. It
was very easy to give an overall poverty conclusion with the help of Head Count Index.
Hence, FGT index was very critical to explain and relate to this study accurately. The
linear regression analysis is worldwide renowned for determining the causal relationship
between dependent and independent variables, especially in social science research. But it
was really very critical to reflect all of the practical assumptions with the help of the linear
regression model. Finally, the institutional factor was very helpful to give some
modifications of this study. In the field, it was very challenging to figure out the
institutional constraints like bureaucracy from the poor settlers (due to afraid on govt.
institution).

Selection of the PAP as a case and three ranges (out of four) of Sal forest area for the
study was very helpful to get insight knowledge about this noble program. On the other
hand, the 99 households and their cross-sectional data were not so enough to conclude the
overall poverty situation of this program. It was better to get more households data in
different time scale (i.e. years) to conclude the poverty situation of this area. However,
within these three to six months of time it was not possible to get longitudinal data.
Finally, the study has given an idea of the present poverty situation among the settlers and
it will open the door for further research on similar aspect in the developing countries.
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CHAPTER 6: CONCLUSION
In conclusion, Participatory Agroforestry Program in Bangladesh can be an effective
strategy for alleviating poverty as well as an income generation activities for the poor
people. According to the poverty alleviation aspect, this program alleviated poverty at a
significant rate: 64%. Therefore, the present poverty situation of the settler was better than
the previous situation, indicating that the participation of rural poor rehabilitating the
forest has positive poverty reduction impact on the society. This suggests that there would
be social benefits from replicating the Participatory Agroforestry Program in other
degraded forest area of Bangladesh. However, this is a cross-sectional study and poverty
calculation based only on the present year (2008-2009) income data of the settlers, so,
another longitudinal study will be helpful to conclude overall poverty situation in this
region.
To address the income differences factors of this study, it might be conclude that the
socioeconomic variables such as family size, months of food sufficiency, distance to
market and institutional loan of the settlers are the main reasons for the income differences
among the settlers. However, these four important variables explained 72% variation of
the settlers’ income.
Regarding the institutional constraints of this program, the study summarized that the
following points are the main constraints for poverty alleviation: bureaucracy, market
monopoly, no loan facilities and poor road communication. Finally, it would be desirable
to make some modifications of this program like to reduce the bureaucracy and implies
simple agreements procedure to involve settlers in this program. Modification should also
include for ensuring agroforestry training, supplying training manual, ensure loan facilities
and better road infrastructure to the settlers. Hence, the local government needs to control
the market system strictly so that the settlers get the actual price of their products. So, the
people oriented programs like those described here could be a key factor for alleviating
poverty and success in Bangladesh. Further it can also encourage other countries that faces
similar poverty situation, to follow Bangladesh in this regard.
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APPENDICES

Appendix 1: Sample interview questionnaire

Title of the research: Poverty alleviation in Bangladesh: the case of the Participatory
Agroforestry Program
Questionnaire No.

001

Name of the researcher
Name of Enumerator
Place of Interviewee

Date

_ _/ _ _ /2009

Kazi Kamrul Islam

A: Demographic Information of the PAP household members
Please read out and fill the following information
SL
Household member
Age
No
(Year)
1
2
3
4
5
6
7
8
Education code:
1= Illiterate
2= Primary school

3= High school

Sex
(1=Male, 2=Female)

4= SSC

Education
level

5= above

B. PAP Land holding and tenure
LPAP starting time & duration
Start. Time:
Duration:

Additional (0.2ha) Homestead
area
1 Yes

2 No

Utilized area for this
program
1100%
2 others:

C. Previous occupation/activities
1. What did you do or your occupation before starting the PAP program?
a Nothing/Jobless
b Occupation ___________________
1. b. Annual income from --------------- before starting the LPAP (current yearly income Tk/Yr)
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D. Income from PAP crops (current year), (Aat least 1 year experience).
SL
No
1
2
3
4
5
6
7
8
9
10

Crops

Unit

Total
production

Unit sold

Unit
price

Total
cost

Net Income
(Tk/Yr)

Pineapple
Aroid
Zinger
Turmeric
Papaya
Medicinal herbs

E. Annual income from PAP forest (Tree) products (current year).
Products

Unit

Unit Sold

Unit
price

Total cost

Total Net
Income (yearly)

Fuelwood/Firewood
Fodder
Timber
Selling of tree parts
Leaf Litter
Fruits/Nuts
Medicinal plants (Tree)
Others:

F. Benefit (45- 50%) from the final tree harvest after 7/10 years of duration (approximately)
No of total trees

Average price of a tree

Total price of the tree

Total income after
getting 45/50 % share

G. Other income source
1. Do you have any income sources other than PAP program?
1 Yes 2 No
2. If yes please provide the following information
Name of the
Unit/production
income sources
1.
2.
3.
4.
5.

Amount/ price
of the unit
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Total Cost

Total Net
income/year

H. Information related to PAP program
1. How did or do you involve in this program?
2. What is your expectation from this program?
1 to earn money
2 Others (specify)___________
3. Did or do you have any experience with agroforestry. 1 Yes 2 No
If yes, what?
4. Did or do you receive any agroforestry training?
If yes how long?

1 Yes 2 No

5. Did/do you borrow institutional loan? 1 Yes 2 No
If yes how much?
6. How many months of a year you have food security with the PAP program?
1 Less than quarter year 2 Quarter year 3 Half of the year 4 Most of the months
5 Every
months
7. Is the food security with the PAP program better than before? 1 Yes 2 No
If not, why?
8. Do you think this program supply you regular cash flow?
1 Yes always
2 Yes but irregular
3 Seasonally
5 No

4 very few

9. Is the income with the LPAP program better than before? 1 Yes 2 No
If not, why?
10. How many members of your family devote for this program?
11. How much times you and your family members have to involve in this program per day?
12. Prevailing daily market wage rate for male and female
Male_______tk
Female________ tk
13. Do you sell all of your products to the market? 1 Yes 2 No
14. If no, where you sell your products
1 From household 2 Others ___________________
15. Why you sell it to others or not going to the market?
16. If you sell it to the market, how far your PAP farm from the nearest market?
1 very close (within 3 km)
2 close (3-7 km)
3 Medium distance (8-12km)
4 Far (13-17 km)
5 very far (more than 17 km)

17. The road infrastructure/communicating between your farms to nearest market is
1 very good 2 Good
3 Normal/Okay
4 Poor
5 very poor
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18. New market has been developed for local PAP products due to this program
1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree 6 Do not know
19. Do you think this program needs to continue?
If no, why?

1 Yes 2 No

If yes, why?
20. Do you need to start this program again? 1 Yes 2 No
21. Is the program ensures you enough capital to start another program?
1 Yes 2 No
3 Neutral/not able to answer now
22. Is that program ensures you enough money to face the family illness throughout the year?
1 Yes 2 No
23. What are the major problems do you face to practices this program?
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Appendix 2: Households data (PCI less than 1 US$) and poverty analysis

n

HH code

y

e

(e-y/e)

(e-y/e)2

DK-1
61.76
70
0.117714
0.013857
DK-3
60.35
70
0.137857
0.019005
AK-23
60.43
70
0.136714
0.018691
DK-7
69.98
70
0.000286
8.16E-08
DK-28
39.76
70
0.432
0.186624
DK-2
53.25
70
0.239286
0.057258
DK-30
66.8
70
0.045714
0.00209
DK-8
69.88
70
0.001714
2.94E-06
AK-17
1.86
70
0.973429
0.947563
AK-4
66.66
70
0.047714
0.002277
DK-15
58.84
70
0.159429
0.025417
MD-2
63.41
70
0.094143
0.008863
DK-26
64.4
70
0.08
0.0064
DK-17
44.1
70
0.37
0.1369
DK-22
46.88
70
0.330286
0.109089
DK-19
41.27
70
0.410429
0.168452
AK-16
1.72
70
0.975429
0.951461
AK-13
66.2
70
0.054286
0.002947
MD-19
63.77
70
0.089
0.007921
DK-20
52.7
70
0.247143
0.06108
AK-11
68.01
70
0.028429
0.000808
DK-21
59.98
70
0.143143
0.02049
DK-18
46.9
70
0.33
0.1089
DK-16
44.73
70
0.361
0.130321
DK-23
54.16
70
0.226286
0.051205
DK-14
68.36
70
0.023429
0.000549
DK-12
67.22
70
0.039714
0.001577
DK-25
48.05
70
0.313571
0.098327
DK-10
67.26
70
0.039143
0.001532
DK-27
66.54
70
0.049429
0.002443
AK-26
67.09
70
0.041571
0.001728
AK-28
63.12
70
0.098286
0.00966
DK-29
67.55
70
0.035
0.001225
AK-3
7.16
70
0.897714
0.805891
AK-30
65.62
70
0.062571
0.003915
MD-28
67.13
70
0.041
0.001681
Total=36
n= 36
Sum
7.672857
3.966149
N= 99
NB. AK= Auronkhula, DK= Dhopakhola and MD= Modhupur
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n/N

0.36

(1/N)

∑ (x i /e)1
i =1

0.08

n

(1/N)

∑ (x /e)
i =1

2

i

0.04

Appendix 3: Pearson correlation value and significance level of the studied variables
Average
Average
Income (PCI) Family Size Education

Average
Family Age

Previous
Income

PAP
Duration

Months of
Food
Sufficiency

Distance to Agroforestry Institutional
Market
Training
Loan

Income (PCI)

1.000

Average Family Size

0.503

Pearson Average Education
Correlation
Average Family Age

0.416

0.348

1.000

-0.106

-0.395

-0.162

1.000

Previous Income

0.284

0.302

0.372

-0.143

1.000

AFP Duration

0.126

0.183

0.174

0.208

0.311

1.000

Months of Food Sufficiency

0.827

0.490

0.436

-0.063

0.237

0.077

1.000

Distance to Market

-0.394

-0.383

-0.328

-0.039

-0.254

-0.286

-0.552

1.000

Agroforestry Training

0.498

0.231

0.322

-0.062

0.167

0.078

0.581

-0.431

1.000

Institutional Loan

0.408

0.302

0.360

-0.027

0.382

0.106

0.356

-0.316

0.212

Income (PCI)
Sig.
(p value)

1.000

1.000

-

Average Family Size

0.000

-

Average Education

0.000

0.000

-

Average Family Age

0.149

0.000

0.055

-

Previous Income

0.002

0.001

0.000

0.079

-

PAP Duration

0.108

0.035

0.043

0.020

0.001

-

Months of Food Sufficiency

0.000

0.000

0.000

0.268

0.009

0.224

-

Distance to Market

0.000

0.000

0.000

0.350

0.006

0.002

0.000

-

Agroforestry Training

0.000

0.011

0.001

0.272

0.049

0.220

0.000

0.000

-

Institutional Loan

0.000

0.001

0.000

0.395

0.000

0.149

0.000

0.001

0.018
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