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Abstract: The Forest Department of Bangladesh initiated a Participatory Agroforestry Program (PAP) at the
denuded Sal forests area for the poor people in order to protect Sal forests resources and to alleviate poverty.
This study explores to what extent the PAP has reduced the poverty and which constraints might be
responsible for poverty alleviation among the participants. The research made use of Head Count Index (HCI)
to determine to what extent poverty had decreased. To understand the main constraints of PAP, this study has
focused on macro-meso-micro level analysis techniques. Data were collected through semi-structured
questionnaires and face to face interviews within the study area. The results show that the PAP has alleviated
poverty at a significant level which improved the situation considerably. As regards the constraints as
perceived by the three level analysis frames, bureaucracy, monopoly of the market system, poor road
infrastructure and the lack of loan facilities were considered to be the main problems to reduce poverty with this
program. Overall it can be concluded that the PAP so far has been quite successful for increasing income as
well as alleviating poverty, but the program still can be improved. This means that the PAP might also be of
interest for other degraded forests areas as a tool to alleviate poverty, however with some adaptations, such
as, improve road infrastructure, reduce bureaucracy, provide loan facility, abolish middleman exploitation,
provides more agroforestry training and resolve market monopoly.
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INTRODUCTION in Bangladesh, accelerated by over population, land

Forest cover is shrinking worldwide and tropical forest cover of Bangladesh was approximately 50%, due
forests are disappearing alarmingly in particular [1]. On to overexploitation it has fallen to only 7.7% [9]; but it has
the other hand, out of 1.2 billion poorest people of the even reported a figure of 6-9% [5, 10]. The rapid
world- those living 1US$ per day- two third leaves in the degradation of the natural forest resource base of the
rural areas [2]. Rural poverty is concentrated in many country is therefore further worsening rural poverty.
areas of the world’s most threatened forest biodiversity It is therefore not surprising that in Bangladesh much
[3]. Bangladesh is the most densely populated developing attention has been focused on the question how to
country of the world and mainly poverty is the basic develop sustainable forest resource management
problem of rural area [4] which is widespread and complex. programs, combining the protection of forests with a
Bangladesh recognizes that forest degradation has social reduction of poverty. These sustainable forest
reasons and that combating poverty is a prerequisite for management programs are of special importance for the
forest resources management [5, 6]. Zashimuddin (2007) plain land Sal forests in Bangladesh because these forests
stated that about 55 % of the rural population of face severe deforestation problem due to high population
Bangladesh had inadequate income to pass the poverty pressure and the intensive use of the forests since the
line and 38 % of the population was living under the independence of Bangladesh. Therefore, in 1987 the
poverty line (according to UN report 2010 it was <40%). Forest Department (FD) of Bangladesh initiated some
Rural poverty and deforestation were interrelated problem management  programs,  (the  PAP was one of them) in an

scarcity and natural disasters [8]. Thirty years ago the
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attempt  to  save  the  already  depleted  Sal  forests  area economic poverty frameworks using income distribution
as  well  as  to  reduce  the  poverty  of  local  people. to measure poverty among the study population. While,
Under this PAP program, the poor household get one to quantifying poverty a poverty line concept will be
hectare (1 ha) of degraded land for agroforestry practices needed. The present study follows the poverty line
and  this  program  was  only  for  the  poorest  people adopted by the local governments based on the minimum
(those who are living under the predetermined poverty cost of the living and the standard one is the UN
line of Bangladesh, that is 1 US$ per day). In PAP the determine poverty index for Bangladesh. According to UN
decisions are taken within the individual household and report (2007) the poverty line income was 1 US$ per day
such households are also said to be functioning under (1 US$ = 70 Taka, approximately at 2009).
“non-severability  conditions”,  i.e.  the  household  does A great deal of theory has gone into defining
not have a separate production and consumption/work consistent   and   equitable   poverty   measures  during
functions [11]. the last 25 years. Although a large number of methods

It has been stated that the PAP was quite successful have been developed, while the Head Count Index are the
for protecting encroachments of Sal forests on the one most  accepted  by  all  sciences   including  economics
hand and improving the social status of the participated [13, 14, 17-20]:
poor people on the other hand [6]. So, research is needed
to analyze the various aspects of this resource Headcount Index (HCI): the most easy and
management system. The objective of this study is straightforward measure of poverty. In HCI, the
therefore first of all to examine if PAP reduces poverty and proportion of the total population considered to be poor
if so, to what extent. Furthermore, it will try to gain insight is defined as the fraction of the population whose
in the related problems faced by the participants in several standard of living (income) is below the poverty line.
levels within the PAP program. Consequently, the two Often the HCI is denoted by P  with the equation: P = ×
main research questions have to be answered: (1) to what 100, where, n= number of poor household which income
extent has the PAP contributed to poverty reduction below to the poverty line and N= total number of
among the participating members and (2) what are the population.
main constraints for reducing poverty in this program as
perceived by the participants? Institutional    Factors:   PAP   program   has  initiated

Underlying Concepts of this Study Government Institution of Bangladesh. The success of
Defining and Measuring Poverty: In ADB report (2004) this program depends on many associated factors, of
mentioned that absolute poverty is the degree of poverty them  institutional  factors  were  important  too.  North
below which the minimum requirements for survival are (1990) has pointed out that institution can mean two
not being met. In general, absolute poverty means that a different things. First are the rules (legal or customary) for
person’s basic subsistence needs (for food, clothing and assigning resources, such as the customs and laws
shelter) are not being met. So, the poverty of Bangladesh affecting land ownership and tenure; transfer and
mainly is absolute poverty and the PAP program deals inheritance of assets; or relations between employer and
with absolute poverty which later on explain as only employee, or parent and child. Second are the
poverty. Data on different poverty levels are quite difficult organizations defending particular interests (e.g. trade
to obtain and inconsistent in quality. To reduce these union), including the stat’s interest in implementing or
difficulties Roemer and Gupta (1997) described some altering rules (e.g. polices, some aspect of education).
economic analysis of poverty for empirical measurement This study mainly focuses on North first concept, i.e.
and evaluation of poverty. Furthermore, in poverty factors affecting the relation between poverty alleviation
analysis aspect consumption data are more reliable than and PAP program. Any types of constraints might be
income data but consumption data are difficult to collect harmful for alleviation poverty in this program and this
and lack of reliability unless robust method are used case study also tries to identify the institutional factors in
under strict supervision [14]. Aaberge and Mogstad different levels that have link to the participant’s income
(2007) in their article pointed out that chronic/absolute distribution. This study also adopted Angelsen and
poverty should be measured by the permanent income of Kaimowitz (1998) three levels causes identifying frame to
the poor people and they also compared it to other understand the possible constraints in all level and their
measurement ways. Therefore, this study focuses on linkages (Figure 1).
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Fig. 1: Three levels of constraints of PAP in Bangladesh

The first level of establishing the linkages is by
understanding the constraints at play at macro level, i.e.
factors that are related to top level (Govt. level, policy
level).  The  second  level  (meso)  level  has  some  linked
to  macro  level,  i.e.  middle  level constraints (e.g. market
syndicate or middle man). These are important factors that
influence the income level of the micro level farmers.
Finally the micro level constraints has direct link to the
income level of the farmer within this program.
Participant’s socioeconomic factors and other
institutional constraints at the lower level (micro) might
play a significant variation in this program. 

METHODOLOGY

Study Area: This research based on case study analysis,
was conducted at the Modhupur Sal forest area at
Mymensingh and Tangail districts in between 23°50  to/

24°50  North latitude and 89°54  to 60°50  East longitude/ / /

with 15m altitude. Recent statistics from the local Sal
forests office showed that the total area of the Modhupur
Sal forests is about 630001.89 acres (1 ha = 2.47 acre)
(Modhupur Forest Office Record 2009). Of them 45565.18
acres tangail Sal forest, 6500 acres are plantation forest
and only 8500 acres are natural forest. Other areas were
depleted and transformed into rubber gardens and
Military exercises purposes. This PAP program was based
on Nair (1990) and Dwivedi (1992) agroforestry concept
(growing tree in association with crops is consider as
agroforestry, it also include crop combination with
multilayered woodlot/plantations). So, the focus of this
study was the PAP area of Sal forests which is mainly
located at the Tangail district of Bangladesh and covers
three ranges (Modhupur, Auronkhola and Dhopakhola).

Description of the Program: In PAP, the participants
were provided 1 ha of degraded forest land from the forest
department for ten years of time, without further land for
house side because they lived in and around the forest.
On the other hand, the participants have to ensure their
poverty situation before starting this program. In their 1
ha of land, they have to maintain a plantation techniques
with combination of at least 720 trees and annual crops.
All the annual/seasonal crops are the sole property of
farmers and sharing (45% Participant + 45% FD + 10%
Future Fund) condition is applicable for tree resource after
2nd thinning at 7th year (50% tree) and rest of them at
final feeling. Before the final harvest of trees, all the tree
products like thinning, fuelwood, fodder and other tree
parts are also the participants’ sole property. Therefore,
the PAP income was determined by the total annual crops
income together with trees additional parts income during
one year (i.e. 2008 to 2009) of time for each household.
The participant had received a good amount of money
from their 45% share of the final tree feeling (after 10
years) and this income should not include to the PAP
income calculation. Because this income would consider
as ‘stepping out’ (accumulation of capital to move into
other activities) or ‘stepping up’ (intensification of
existing activities) functions of the economic theory
(Cavendish 1999; Dorward and Anderson 2002).

Data Collection: The present study aims to analyze the
change in poverty status among the participants after
participating in PAP. This necessitates the available of a
baseline data. It is found to be mandatory for the
participants to show their poverty status before handed
the land for PAP. In the previous study of Safa (2004) and
Alam et al. (2008) also motioned that the participants were
poor before started this program. But it does not provide
income data of the participants. As a solution of this
problem, this study, therefore, consider all participants as
living under the poverty line. The poverty line for
Bangladesh was 1US$ at that time (now in 2010 it is
1.25US$). With the baseline data and present income
obtained through primary data collection, the HCI was
calculated using per capita income. This revealed the
changes in poverty status of the PAP members. This
approach was also complemented by data collection from
a control (comparison) group. The control group was
comprised of participants who were eligible but did/could
not join the PAP due to various reasons. Comparison of
poverty status between these two groups should give a
clear idea about the effect of PAP program on poverty
alleviation of the study area. Primary cross sectional data
had  been collected from the PAP participants and control
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groups through interviews carried out by 4 native Data Analysis: All the quantitative data collected from the
speakers (i.e. the researcher and 3 enumerators) during the
months of July to September, 2009. The questionnaire
consisted out of structured format questions for income
data and some open questions for constraints identifying
frame. In addition, this study also conducted focus group
discussion with the participants for qualitative
information and it might be helpful for understanding main
problems of PAP program. 

Sampling and Questionnaire: The unit of analysis was
the households and simple cluster sampling technique
was used to identify the PAP participants in the selected
area. This study should initially considered 106 PAP
households for data collection but finally 99 households
(3 region × 33 households in each region= 99) were
selected which represents more than 5% households. For
the control group, this study had randomly chosen 39
households (13 households from each region) from the
three regions and also used same questionnaire for data
collection. The structure of the questionnaire and its
different aspect is as follows-

Total Income: Total income mainly relates to the income
of the PAP program, Agriculture and Livestock,
Wage/labor and other income sources (expressed in local
currency Taka ). All the income was calculated during the1

one year of time and for the calculation of poverty
equation the total income was converted to per capita
income. That means total income of a household was
divided by the number family member and 365 to express
it Taka/Person/day. PAP Income: The main goals of this
study was to quantify the PAP income, for this all the
seasonal crops cultivated under the tree within one year
of time was measured and expressed in taka/year. In
addition farmers had collected some firewood, fodder and
thinning tree parts and NFTs from tree products, so, this
income was also calculated to measure the annual PAP
income. Agriculture and Livestock Income: Though the
farmers were poor but they have some additional
agricultural and livestock incomes which were calculated
in yearly basis and express in taka/year. Wage/Labor
Income: The participants had engaged/worked in other
production areas to earn some additional money which
was considered as wage/labor income (taka/year) in this
study. Other Income: any other sources of income rather
than above mentioned sources were treated as other
income category in this equation and express in taka/year
(like- making small goods, collecting NFTs from Sal
forests, etc).

primary and secondary sources was tabulated and entered
into the MS-EXCEL software program and Head Count
Index was calculated accordingly. For visualizing the three
level analyses, all the constraints were fitted into a genetic
structure pathway (Figure 2) and their linkage was shown
accordingly.

RESULTS

Poverty Situation: The most important measure to
determine the poverty among the households in the PAP
was the Head Count Index. The HCI, P  = , based on the0

data gathered in the interviews, the research found that 36
households of the 99 households interviewed were below
the poverty line. This means that 36.36% of the
households in the PAP interviewed can be considered as
poor under this program. If we considered all the people
were poor at the starting time, then the changes of
poverty level was 63.63%, i.e. 64% households were living
above the poverty level. That means the households
living above the poverty line were treated as non-poor.
On the other hand, they real poverty situation/change
was expressed with the compare of control groups. The
result revealed that the differences of poverty level
between PAP households and control group was 32.87%
(Table 1), that means 33% households improved their
poverty situation being engaged in PAP program. 

Main Constraints Faced by the Participants: So far, the
research has shown that the PAP has improved the
situation of the majority of the participant households.
This study also tries to identify the main problem as faced
by the participants in practicing the PAP program. At the
end of the interview every participant was asked to
mention the most important constraints they had faced in
the PAP. Figure 2 gives an outline of the mentioned
problems and their linkage, on the other hand Table 2
gives an overview of main problems and the frequency it
was mentioned. 

In case of macro level most of the participants
mentioned that they have to face bureaucracy problems
from the forest department officials at the time of getting
their plot/land in bilateral agreements. They have to wait
for a long time and go through a long official 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  staff  said that they tried their best to process
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Fig. 2: Genetic structure of the constraints affecting the poverty level of participants

Table 1: Estimate of income inequality and poverty for PAP and without PAP households
Head Count Index (HCI) %
------------------------------------------------------------------------------------------------------------------------
HCI (Poor) 1-HCI (Non-poor)

PAP Household 36.36 63.63
Control Group 69.23 30.76
Differences 32.87

Table 2: Main problems faced by the participants during this program
Rank order Problems % 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

it quickly but due to some official formalities it takes long Organizations (NGO). It seems that the participant does
time. The major part of the participants mentioned that not have scope to collect interest free loans which is
they do not get easy or interest free loan facilities from already started under the umbrella of micro credit facilities
any Government Organizations (GO) or Non Government in Bangladesh. So, the micro credit system or some sort of
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easy loaning system may resolve this problem and the In micro level constraints, farmers realized that they
participants saw this as something urgently needed. need training on how to produce quality crops under tree
Beside these problems, participants had to suffer for or maximum utilization of their limited resources by
transporting their products to the market due to poor rood effective training facilities. Some farmer mentioned that
communication. The participants whose production area they do not able to read booklet, training materials or
was far away from the market they have faced muddy road technical parts to improve their farming system due to
systems and excess cost for carrying their products. So, illiteracy. Finally, it may be said that that every program
the road infrastructure and transport facility should play have some constraints but in case of PAP program, macro
a vital role for increasing the overall income of and meso level constraints plays very crucial role for
participants. On the other hand, 31% participants had income differences and needs to be improved to alleviate
faced illegal money demand by the forest department the poverty from this area.
people to initiate this program which was very unusual
issue for this program. So, participants may be DISCUSSION
disheartened if any of the contractual agreements
conditions would be violated because of the negligence This research showed so far it alleviated about
of forest department officials. 63.36% poverty compare to previous situation and 32.87%

In meso (mid) level, the PAP program suffers from the compare to control farmers of the studied area. The overall
market monopoly system like in other parts of poverty for Bangladesh is more than 40% [7, 27] and it
Bangladesh. Monopoly is the market condition in which includes both the urban and the rural population. In rural
there is no alternative choice to the consumer. That means areas, the overall poverty is very apparent and accounts
there is no market competitor or the local people do not for more than 60% of the total population [4, 28].
have any choice of market freedom. So, the participants According to the result of this study, the poverty rate
do not have any alternative market facilities or the scope increased 32.87% more than normal situation (by HCI) due
to get benefit from the other the market. The participants to PAP effect.
do not do anything in case of product price fall situation Similarly, Roger et al. (2005) mentioned that
and this was a common phenomenon during the pick agroforestry programs do contribute significantly to
cropping season. Many participants claimed that after household total income towards reduces poverty. In
going to the market they found out that the price of another report of Awono et al. (2002) and Gockowski et
products (like pineapple) falls due to some unreasonable al, (1997) revealed that agroforestry program should
facts or desire of a few powerful businessmen. Some significantly increases the household total income.
powerful businessmen had controlled the market illegally Pandey (2007) mentioned that agroforestry with Acacia
(called market syndicate locally) and the local Government based system would successfully increases 33 % internal
has no strict monitoring system or even any strict rules rate of return (IRR) at 12 % annual discount rate compare
for controlling the market. In addition this powerful to traditional monoculture crop production systems in
person had good linkage to the macro level factors in India; such systems also increases the nutritional and
some cases which make the situation more difficult. Most economic security of the poor people toward reduction of
of the farmer complained that the business man has poverty [33]. In a case study at the Sal forests area of
immense power from our (macro level) politician as well. Bangladesh, Safa (2004) mentioned that participatory
Ultimately the rural poor people were suffering and as forestry programs should successfully increases the
their income level relates to this market system, so, the livelihood situation among the participants but there was
market was an important factor for this PAP program and no poverty calculation to present the exact figure. The
poverty alleviation strategies. Moreover, there is no post poverty analysis of the participants showed that the total
harvest processing industries in that area even in income level of the participants varied considerably
Bangladesh to preserve pineapple, papaya or banana for among them. Indeed, the overall poverty situation of this
long time or to export other countries. Furthermore, area was improved and hence it indicated that the strong
participants had to face lack of healthy seeds, fertilizer effect of PAP that also proved the successfulness of this
and pesticides availabilities at the right time. Some local program.
business men control this business and created artificial In another research at the Sal forests region of
problems for farmer’s, so that, they have to buy these Bangladesh, Salam and Noguchi (2005) mentioned that
materials at high cost. participatory forestry program requires an appreciation,
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effective support and active participation of the learning or night schooling facility may try to reduce the
participants that ensure high economic return. The education level of the farmer and some part of Bangladesh
accomplishment and replication of participatory forestry this system make sense. Finally, the success of this
program depends on higher and assured personal program to alleviate poverty might be a paradigm for any
economic returns [35]. So, the success of PAP should kind of participatory forestry program in Bangladesh
depend on its economic output (i.e. income). In southern though it has some critics especially in the ecological
Africa the integrated management of tree and crops point of view.
approaches should improve the income and livelihood
status of the poor people [36]. The economic output, i.e. CONCLUSION
the income of the participant has varied due many factors
[5, 34]. Indeed, this study tries to identify the associated In conclusion, Participatory agroforestry Program in
constraints that might make the income differences among Bangladesh can be an effective strategy for an income
the participants. generation activities as well as alleviating poverty for the

The Forest Department and local participants were rural poor people. According to the poverty equation, this
the responsible elements to initiate this program and their program alleviated poverty at a significant rate: 64% and
cooperation was the myth of this program. Regarding the compare to control it was 33.33%. Therefore, the present
constraint of this program, the setters mentioned eight poverty situation of the participant was better than the
most important problems. The top most constraint was the previous situation, indicating that the participation of
bureaucracy that has created by the forest department. rural poor rehabilitating the forest has positive poverty
Muhammaed et al. (2005) said that proper adoption of this reduction impact on the society. This suggests that there
program concept and professional attitude of the forest would be social benefits from replicating the PAP in other
officials might reduce the bureaucracy problem of this degraded forest area of Bangladesh. However, this was a
program. While Shiva (1993) mentioned that the forest cross-sectional study and poverty calculation based only
department officials need to change monoculture of their on the present year (2008-2009) data of the participants,
mind to a broader appreciation of forestry purposes and so, another longitudinal study will be helpful to conclude
to progress for any participatory program. That means the overall poverty situation in this region. Regarding the
forest department officials had to change their negative institutional constraints of this program, the study
attitude and to be cooperative with the poor people for summarized that the following points are the main
successfulness of this participatory program.Hence, to constraints for poverty alleviation: bureaucracy, market
establish participatory forestry program and involving monopoly, no loan facilities and poor road communication
poor people to the forest related activities, the concern system. Finally, it would be desirable to make some
policy and policy implemented personnel must be modifications of this program like to reduce the
accepted and supported by the local people [38, 39, 40]. bureaucracy and implies simple agreements procedure to

Other major problems of this program were: the involve participants in this program. Modification should
market system, road infrastructure and loan facilities. also include for ensuring agroforestry training, supplying
These problems need the local government interference training manual, ensure loan facilities and better road
immediately. infrastructure to the participants. Hence, the local

It should be noted here that the only market of this government needs to control the market system strictly so
area was controlled by the middleman and the local that the participants get the actual price of their products.
government do not have any strict control over them. So, So, the people oriented programs like those described
strict market resolution and regular monitoring by the here could be a key factor for alleviating poverty and
local government could improve this worst situation. success in Bangladesh. Further it can also encourage
Moreover, the road infrastructure of this area needs to be other countries that faces similar poverty situation, to
improved and regular maintenance by the concern follow Bangladesh in this regard.
authority with the help of the participants. Any sorts of
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