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Introduction
Deforestation is considered one of the old-

est problems of the world, and it is as old as 
the agricultural revolution 10 000 to 12 000 
years ago (Mena 2001). People have always 
needed  land  for  their  own  uses  and  have 
consequently  cleared  natural  vegetation. 
Nowadays,  global  deforestation  is  under-
stood to be one of the key problems of cli-
mate change (FAO 1995, Turner 1996, Cas-
sel-Gintz  &  Petschel-Held  2001,  Gorte  & 
Sheikh 2010). Moreover, the economic value 

of  natural  resources,  such  as  forests,  has 
been shown to be the major cause of defo-
restation  in  developing  countries  (Muna-
singhe  1993).  About  50%  of  the  original 
forest covering our globe has been cleared in 
the last 40 years (FAO 1995,  WWF 1998), 
and in developing countries about 1.5 billion 
people  rely  on  firewood  for  cooking  and 
heating (Tucker 1999).

Bangladesh is a developing country having 
14.4  million  hectares  of  total  geographic 
area  (GOB  2010,  Islam  2005).  Of  them, 
13.36 million hectares are land surface, and 
0.94 million hectares are rivers and other in-
land water bodies (Ahmed 1999, BBS 2001, 
Islam 2005).  The country has only 17.08% 
(2.52 million ha) of total forest land (GOB 
2010), and the Sal forests cover about 0.12 
million hectares, so representing 4.7% of the 
total forest area of Bangladesh (GOB 2010). 
A few decades ago, Bangladesh was rich in 
forest  resources  but  a  rapid  population 
growth, land conversion into different com-
mercial activities, increased consumption of 
energy and wood and maximum utilization 
of natural resources have led to a rapid de-
gradation  of  forest  resources  (Alam  et  al. 
2008).  The  tropical  moist  deciduous  Sal 
forests are a leading example of such degra-
dation  (Ali  et  al.  2006),  due  to  highly in-
creasing  population  that  have  sequentially 
brought exploitation of the forest at a signi-

ficant rate, nearly close to destruction (Safa 
2004,  Alam et al. 2008). As a consequence, 
about 36% of the Sal forests original cover 
existed in  1985,  and more recent  estimates 
mentioned that this figure dropped down to 
only 10% (Alam et al. 2008, FAO 2003).

Several researches dealing with deforesta-
tion have been undertaken, focusing on both 
the  microeconomic  (Repetto  1988,  Gillis 
1988)  and  macroeconomic  causes  of  rapid 
deforestation  in  the  tropics  (Shafik  1994, 
Capistrano & Kiker 1995,  Khan & McDo-
nald  1995).  However,  the relevance of un-
derstanding  the  deforestation  systems  goes 
beyond  the  capability  to  point  out  the 
changes  resulting  from  deforestation;  it  is 
necessary to realize its causes and effects on 
natural  resources  (Mena  2001).  Scientists 
generally  mention  population  pressure  and 
rural poverty as a key element in explaining 
deforestation of Bangladesh. However, other 
scientists  and  environmental  groups  have 
referred  forest  shrinkage  to  economical 
growth, national policies, and the harvesting 
of  trees  for  firewood  (Salam  &  Noguchi 
1998).  Empirical  support  for  these  hypo-
theses  is  fundamentally  applicable  for  all 
forest types of Bangladesh. Deforestation in 
Bangladesh  is  obviously  a  complex  issue 
and, moreover, scanty scientific studies have 
been carried out to identify its deep causes, 
particularly in Sal forests, which is the most 
threatened  ecosystem  of  the  country  (Safa 
2004,  Alam et al. 2008). At the background 
of such apocalyptic situation, this study has 
been carried to deepen understanding of the 
deforestation  process through exploring the 
sources  and  the  underlying  and  immediate 
causes of Sal forests deforestation.

Theoretical framework
A wide diversity of deforestation concepts, 

estimates,  measurements  and  predictions 
were carried out  throughout  the world  and 
the difficulty of the problem has taken some 
studies  to  categorize the interaction  of tro-
pical and sub-tropical deforestation causality 
into  several groups  (Zikri  2009).  They can 
be defined  usually as proximate (or  direct) 
causes  and  underlying  causes of  deforesta-
tion (Rowe & Sharma 1992, Geist & Lambin 
2002).  Besides  these  two  categories,  An-
gelsen & Kaimowitz (1999), and  Contreras-
Hermosilla (2000) added one more group of 
variables:  sources  (agents)  of  deforestation 
(Fig. 1). This study uses a narrow definition 
of  Wunder  (2000) of  deforestation,  which 
refers to the clearing of forest habitats to be 
converted  to  non-forested  areas,  such  as 
agriculture, bare soil,  human settlement, in-
dustries, pastures, etc. and follows Angelsen 
& Kaimowitz (1999) multilevel frameworks 
for  explaining  the  causes  of  tropical  moist 
deciduous forest,  i.e.,  Sal forests deforesta-
tion.
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Bangladesh, with a forest cover estimated at 17.08% of all land surface area, 
has experienced massive degradation of its natural resources and a conside-
rable change in its land cover. While deforestation in Bangladesh is obviously a 
complex issue, one important aspect emerges from previous research findings 
in explaining deforestation: industrialization. This study focuses on the causes 
of  deforestation  in  Bangladesh,  particularly  in  tropical  moist  deciduous  Sal 
forests,  using  multi  levels  factor  analysis  framework.  Data  were  collected 
through  questionnaire  surveys,  formal  and  informal  discussions  with  local 
people, expert interviews and literature reviews. The main findings of defore-
station framework show that illegal logging and forest land conversion were 
the ultimate causes of Sal forests deforestation in Bangladesh. Illegal logging is 
a complex phenomenon and is being patronized by a local syndicate, functio-
ning from behind the scenes. On the other hand, land conversion into different 
commercial activities has direct influence on national policy and the predispo-
sing conditions of this country. Therefore, the immediate task of the nation 
would be to stop illegal logging and land conversion of Sal forests. This can be 
done by  involving  all  relevant  stakeholders  in  the  form of  effective  forest 
policy formulation and execution of strict environmental protection law.
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Materials and Methods

Study area
Sal  forests  constitute  about  10%  of  the 

total forest land (a total of 0.12 million ha) 
of Bangladesh (GOB 2010). Until the begin-
ning of the 20th century, these forests existed 
as  a  continuous  belt  from the  central  and 
northern  parts  of  Bangladesh.  Nowadays, 
they exist mainly in the central part of this 
country,  which  is  mainly  located  in  the 
Gazipur,  Dhaka,  Mymensingh  and  Tangail 
districts (Alam et al. 2008 - Fig. 2). The Sal 
forests ecosystem supports a rich and diverse 
variety of  flora  and  fauna,  though  Sal  tree 
(Shorea  robusta)  is  the dominant  tree spe-
cies  (more  than  80%  in  volume  -  Green 
1981, Khan et al. 2007). Out of four catego-
ries of forest type in Bangladesh, plain land 
Sal  forests  are  the  most  endangered  and 
threatened one, having already faced severe 
deforestation problems (Safa 2004, Ali et al. 
2006). Therefore, this study was conducted 
at the Central Sal forests of Bangladesh (Fig.
2).

Data Collection
The study was based on different sources 

and methods for collecting primary and se-
condary  data,  i.e.,  several  data  collection 
techniques. For primary data we used formal 
and  informal  discussion  with  local  people, 
expert  interviews,  a  case  study  and  direct 
field observations. On the other hand, secon-
dary/literature review were collected through 
field documents and project reports, peer-re-
viewed journals, making use of Bangladesh 
Forest Department library, exploring reliable 
relevant online sources and related books. A 
random  sample  of  120  forest  dependent 
people was selected (for case study) in equal 
number for each of the twelve Beats (lowest 
administrative  unit  of  Forest  Department) 
under  the five Ranges (a range has one to 
several  Beats)  of  the  Madhupur  Sal  forest. 
Two ethnic minorities (Garo and Koch) have 
been living all over the Madhupur Sal forest 
area from time immemorial (Gain 2002). So, 
the sample population consisted of 60 ethnic 
and  60  non-ethnic  forest  dependent  people 
of various ages, ranging from 22 to 65 years. 
Of  the  respondents  engaged  in  the  case 
study,  about  85%  were  illiterate  and  only 
10% were  female.  The  majority of  the  re-
spondents  (about  63%)  were  day  laborers 
and subsistence agriculture farmers. Further, 
this  study  covered  the  opinions  of  four 
“Range Officers” and the Assistant Conser-
vator  of  Forest  (ACF)  in  Madhupur  Sal 
forest, together with eight scientists working 
on Sal forests (selection based on their pub-
lished books/article/research on Sal forests). 
The whole study was conducted during the 
months of July-October 2010,  and the case 
study was conducted in September-October 
2010 by a research team consisting of three 
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Fig. 1 - Main causes of Sal 
forests deforestation at va-

rious levels. This framework 
is adopted from Angelsen & 

Kaimowitz (1999) defo-
restation model.

Fig. 2 - Forest cover map of Bangladesh and the study area. Source: GOB 2010.
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members  (two  enumerators)  and  using  a 
semi-structured questionnaire whose purpose 
was  to  collect  information  regarding  so-
cio-economic aspects of the households and 
causes  of  Sal  forests  deforestation  in  the 
study  area.  Socio-economic  questions  con-
sisted  of  mainly structure  format  (e.g.,  an-
swers  via  multiple  choice,  yes/no  or  ca-
tegory). On the contrary, causes of deforesta-
tion and respondents opinion were identified 
through open-ended questions. A total of 29 
questions  were  included  in  the  pretested 
questionnaire, and the language used during 
the  interview  was  Bengali.  Finally,  the 
primary and secondary data were processed 
and interpreted according to the framework 
of this study.

Results and Discussion

Underlying causes of deforestation
The underlying causes of deforestation are 

those factors which may also create an envi-
ronment where further deforestation can oc-
cur. Moreover, these causes of deforestation 
may  widely  affect  all  aspects  of  society, 
yielding some of the most systemic and most 
complicated  feedback  that  frustrate  human 
progress and sustainable development.

Population growth and poverty
About  50 000  people,  including  ethnic 

minorities,  have  established  in  Madhupur 
Sal  forest  area  during  the  last  forty  years 
(Rahman 2010) also attracted by the greater 
productivity of this area (Safa 2004). Most 
of the respondents  (approximately 87%) of 
this study were of the opinion that, in the last 
two decades, the population of the forest ad-
jacent  areas  and  illegal  houses  (inside  the 
forest  area)  has  been doubled  and  that  the 
majority of that population depends on forest 
for  their  livelihood.  The  exact  number  of 
people who live by exploiting Sal forests for 
their  subsistence is not  known,  but  the FD 
has  identified  at  least  5 000  households  in 
Madhupur  Sal  forest  area  (GOB 2010).  In 
the  case  of  Bangladesh,  the  population  in-
crease is said to be foremost due to the gene-
ral causes of deforestation (Salam & Nogu-
chi  1998,  Gain  2002,).  Tab.  1 shows  high 
population  growth  and  settlement  rates  in 
Gazipur, Tangail and Mymensingh districts. 
Over  population  and  resulting  settlement, 
also implying the development of road net-
works and other infrastructure,  has had a ne-
gative impact on the forest  and its  wildlife 
(Rahman 2010), continuously degrading the 
forest resources. 

Another  predisposing  condition  of  defo-
restation is poverty that affects the majority 
of people in Bangladesh. Poverty is the so-
cio-economic  environment  that  limits  peo-
ples’ economic options, damages health, re-
stricts the arrangement of rural capitals, de-
creases potential income that can create op-

portunities,  and limits  physical  and  institu-
tional development (Martin 1999). This case 
study found  that  about  53% of  ethnic  and 
26%  of  non-ethnic  (average  40%)  respon-
dents were unable to meet their food require-
ment  throughout  the  year  (Tab.  2),  while 
only 10% participants were able to do it for 
half  a  year  only (Tab.  2).  Without  having 
other secure alternative income sources and 
being limited the scope for off-farm employ-
ment in either rural  areas or urban centers, 
respondents have been exploited Sal forests 
to  support  their daily living.  Further,  illite-
racy limits the options for poor  people  be-
cause they do not have the fundamental tools 
required  to  pursue  other  economic  alterna-
tives  to  subsistence  farming.  In  Sal  forest 
areas,  poor  people  migrate from overpopu-
lated, depressed regions to the forest edge in 
search of a more prosperous and secure life, 
with a very high rate for non-ethnic people 
(Tab. 2,  Fig. 3).

Land tenure and access
In  this  study,  about  96% of  respondents, 

questioned  on  their  access  rights  to  Sal 
Forest,  agreed  that  they  do  not  have  any 
formal free access rights,  though they have 
always collected firewood and NTFPs from 
Sal  forests without  any protection  by local 
Forest  Department.  Moreover,  it  clearly 

emerges  from  literature  reviewed  that  the 
arable  land,  too  limited  and  less  and  less 
economical,  cannot  support  the  growing 
population.  Individual  farms,  passing  on 
from generation to generation through inhe-
ritance, become smaller and less productive 
and,  furthermore,  most  of  the  truly  arable 
land is held by the powerful landowners or 
by  corporations.  Within  this  situation,  the 
only  solution  for  most  poor  families  is  to 
either move to town or relocate to the forest 
frontier to clear the trees to make new house-
holds,  while  government  attitude,  conside-
ring forestland issues politically less impor-
tant, is to ignore deforestation rather than fa-
cing the critical matters of land conversion, 
employment  opportunities,  and  population 
control.

Land tenure obviously has an important in-
fluence (Muhammed et al.  2005) on ethnic 
peoples’  attitude  towards  land  use.  The 
ethnic minorities, especially the Garos, also 
known as Mandis, would take the responsi-
bility to create and tend the forest. Even du-
ring the British colonial  period,  jum (slush 
and  burn)  cultivation  was  allowed  in  the 
Madupur  Sal  forest  area,  the natural  forest 
remained  intact  and  forest  people  lived  in 
peace (Gain 2002). The same policy was car-
ried out  by the Zamindar (Landlord),  more 
interested  in  collecting  taxes  than  in  Sal 
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Tab. 1 - Population size, growth rate, density and poverty rate of major settlement near Sal 
forests area of Bangladesh. (HCR): Head Count Rate in upper poverty levels. Sources: BBS 
2007, Banglapedia 2010.

Location Population 
size

Annual 
growth rate

Population 
density (km2)

Poverty
(HCR)

Mymensingh sadar 225 811 2.5 % 10392 48-60 %
Tangail sadar 128 785 2.2 % 3650 36-48 %
Gazipur (Sadar and Tangi) 588 492 4.0 % 2505 21-36 %
Bangladesh 158 065 841 1.2 % 1146 31.2 %

Tab. 2 - Household size, main income sources, food sufficiency and settlement status of the 
respondents.

Characteristics
Respondents

Ethnic Non-ethnic Average
Household size (Mean ± SD) 5.62 ± 1.40 5.44 ± 1.32 5.33
Households main sources of income
 - Daily wage labor 
 - Subsistence Agriculture
 - Unemployment
 - Fuelwood and NTFPs collection from forests
 - Others

51.66 %
10 %
23.33 %
11.66 %

3.33 %

41.66 %
23.33 %
15 %
3.33 %

16.66 %

46.66 %
16.67 %
19.17 %
7.5 %
9.96 %

Food sufficiency 
 - Whole year (12 month)
 - Half of the year (6 month)
 - 2 to 3 months only
 - Not at all

0
6.66 %

40 %
53.33 %

1.66 %
13.33 %
58.33 %
26.66 %

0.83 %
9.96 %

49.17 %
39.96 %

Distribution of households as origin
 - From same area/village
 - From same district (not same village)
 - From other district
 - From other country

88.33 %
8.33 %
3.33 %
0

16.66 %
38.33 %
45 %
0

52.5 %
23.33 %
24.17 %
0
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forests  conservation.  In  1950,  the  Pakistan 
government  formulated  the  “East  Bengal 
State  Acquisition  and  Tenancy  Act”  (EB-
SATA), which abolished the Zamindar sys-
tem (Salam & Noguchi  2005).  Since  then, 
Forest  Department  (FD)  took  control  of 
forests and thus started the conflict with eth-
nic minorities about the land tenure and user 
rights. Ethnic minorities tried to manage the 
forest in their own traditional ways, but the 
FD did not allow them to do so. Day by day 
the situation still worsens; a Garo man (Bi-
hen  Norek)  was  killed  on  April  10,  1996 
(Gain 2002). Under these circumstances, il-
legal  logging and clearing the forest  conti-
nue.  In  this  case  study,  one  Garo  person 
said: “We were born here; we were grown up 
here and even we want to die here”; and an-
other person added that: “We will not hand-
over our traditional land to the FD until we 
are dead”. Further, in this study every ethnic 
respondent (100%) mentioned that they want 
to get back their traditional land user rights 
and they are willing to  clear forest land to 
achieve this goal. So, this situation has en-
couraged deforestation and seeks immediate 
steps from the top level of Bangladesh.

Forest management and policy
Most  of  respondents  (about  95%)  while 

ignoring specific details of forest policy, be-
lieve that the land concession act (all forest 
land owned by the government) was deeply 
unfair  for  all  forest  dependent  people.  Re-
view of literature  summarized that  the his-
tory of the forestry in Bangladesh is one of 
continuous  reduction  of  forest  resources 
both  in  terms  of  area  and  quantity  (FMP 
1992,  Ahmed  2008).  Furthermore,  ineffe-
ctive  and  bureaucratic  forest  management 
approaches have an immense impact to  the 

deforestation  of  most  state  forests  in  Ban-
gladesh  (Ahmed 2008,  Khan 1998).  In  the 
Indian  sub-continent,  scientific  forest  ma-
nagement  started  during  the  British  period 
(colonial),  and a separate forest department 
was established for Bengal in 1876 (Ahmed 
2008). In the Sal forests case, they initially 
belonged  to  landlords  and  were  put  under 
scientific  management  in  1950s (Salam & 
Noguchi 2005), when forest department gra-
dually took its responsibilities. It was intro-
duced  a  silvicultural  management  plan, 
which  included  clear felling with  regenera-
tion  from coppice  with  a rotation  of about 
twenty  years  (Ahmed  2008).  In  addition, 
thinning was applied on a ten year cycle to 
improve the Sal stock and plantations  exe-
cuted  under  a  taungya system  (Ahmed 
2008).  Because  of  huge  pressure  from  an 
over-growing population and poverty,  none 
of these plans could sustain proper manage-
ment of Sal forests, which has continued to 
decrease  in  quantity  and  quality.  FAO 
(2000) reported  that  if  these  Sal  trees  are 
provided  with  sufficient  protection,  then 
they can still be able to regenerate and grow.

On  the  other  hand,  Bangladesh  Forest 
Policy of 1894 provided the main guidelines 
for the formulation of laws and regulations 

for  managing  forests.  Review of  literature 
also found that the primary attempt to articu-
late the need of conserving forest resources 
was  made  in  1855  by  the  government  of 
British India (Ahmed 2008). After the sepa-
ration of India in 1947,  the policy was not 
appropriate  for  the  new state  of  East  and 
West  Pakistan  (Banglapedia  2010,  Ahmed 
2008). The offered policy neither considered 
the enlargement of forest resources nor high-
lighted sustained crops from existing forests. 
Then, a new policy was announced in 1955 
according  to  the  guideline  of  the  Pakistan 
Forestry Conference held in 1949, so initia-
ting in 1962 a new political course. A course 
that  gave  emphasis  to  the  exploitation  of 
forest products and did not help the sustai-
nable development of forestry in Bangladesh 
(former East Pakistan).

After liberalization (in 1971),  the Bangla-
desh government  formulated a policy state-
ment in 1979, where there was no clear re-
ference  to  functional  classification  and  use 
of forest land, sustainable productivity, com-
munity participation, etc., and, as a whole, it 
was very general and unclear (Ahmed 2008). 
As a result, the government decided to adjust 
the forest policy of 1979,  approving Forest 
Policy  of  1994.  Moreover,  a  twenty  year 
Forestry Sector  Master  Plan  (FSMP  1993-
2013) was approved in 1990s,  whose main 
objective was to bring 20% of the country’s 
land  under  tree  cover.  The  latest  Forest 
Policy of 1994 showed an equitable benefit 
sharing systems with the local people, and it 
also enhanced people participation in forest 
management  activities.  However,  there  was 
no clear, detailed guideline of participatory/ 
social  forestry  approaches  and  a  planning 
and  decision  making  process  in  that  forest 
policies  which  were  worked  out  without  a 
complete understanding of all the issues con-
cerned  and  all  the  probable  impacts.  De-
cisions  are  made  only by the  political  de-
cision-makers,  without  taking  into  account 
the real needs of the poor forests dependent 
people and value of forests (GOB 2010). All 
this probably also due to the general weak-
ness of the national forest institution and its 
inefficiency to formulate and   execute sound 
policies. For example, the rubber plantation 
program in the Sal forest areas in 1982 was 
totally an immature decision by the top level 
policy makers of FD (Gain 2002) because it 
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Fig. 3 - Different factors affecting Sal forests deforestation in Bangladesh.

Tab.  3 -  Present  social  forestry  programs  in  Madhupur  Sal  forest  area  of  Bangladesh.  
Source: GOB 2010.

Social Forestry
Programs

Area 
(ha) Remarks Total

Participants
Woodlot 1382 Cash income; enhance deforestation and 

negative ecological impact

3327Agroforestry 525 Subsistence and cash income; increase de-
forestation and negative ecological impact

Sal coppices management 702 Totally failure and land conversion
Buffer zone management 252 Mostly failure and land conversion
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was  neither  environmentally  feasible  nor 
economically profitable.  If  the situation re-
mains as it  is,  no policy,  rules and regula-
tions will be able to restore the valuable na-
tural resources in the Sal forests.

Industrialization and infrastructure deve-
lopment

Of the respondents involved in this study, 
about 90% asserted that the rapid industrial 
development  into  Sal  forest  areas  has  an 
enormous  negative  impact  on  forest  cover 
and degradation. They also argued that it is a 
real threat for their future survival as a forest 
dependent people. Literature also reaches the 
same conclusion,  pointing out industrializa-
tion as one of the main causes degradation in 
the Sal forest area (Ahmed 2008). This phe-
nomenon  is  especially  common  in  the 
Gazipur and Dhaka Sal forests area; since it 
is close to the capital city of Bangladesh, a 
lot  of  industries  are  building  there  their 
plants and land has been taken by powerful 
elite  people  both  politically  and  economi-
cally.  But  even  towards  this  issue  govern-
ment policy is not clear or transparent, and 
in many cases, it favors elite individuals or 
companies,  representing  one  of  the  major 
threats for ecological stability of Sal forests. 
Further,  infrastructural  developments  like 
new roads building, worsens forest land de-
struction. In one example, two road networks 
totalizing 62.2 km of length have been con-
structed  in  the  Madhupur  Sal  forests  area 
(GOB  2008),  isolating  the  population  of 
wildlife and grabbing natural forest covers. 
In addition, a firing range of Bangladesh Air 
Force (BAF) which was established on about 
405  ha of Madhupur  Sal  forest  land  (Gain 
2005,  Rahman  2010)  is  an  additional  evi-
dence  of land  conversion  of  Sal  forests  in 
Bangladesh.

Firewood shortage
Some 72% of respondents to the question-

naire  relies  on  forests  as  a  source  of  their 

firewood  (Fig.  4).  Though  controlled  fire-
wood collection from Sal forests is not com-
pletely destroying the forests and woodlands, 
its massive collection might affect the rege-
neration and conservation of forests. On the 
other  hand,  firewood is the most important 
wood product in Bangladesh, and the estim-
ated demand and supply for the years 1993 
to 2013 (by FMP) shows that firewood is al-
most one-third of the total demand (Akther 
et al.  2010). The gap between demand and 
supply of firewood would easily explain the 
national  crisis  of  firewood  in  Bangladesh. 
Firewood is collected mostly in uncontrolled 
and illegal ways, and as a consequence, spe-
cies  in  the Sal  forests  are  experiencing re-
duction  day  by  day.  Therefore,  firewood 
crisis throughout the whole Bangladesh is an 
underlying cause of Sal forests deforestation.

Unemployment and poor income
This case study found that about 20% re-

spondents were jobless and passing daily life 
without any food security (Tab. 2). In addi-
tion, about 52% ethnic and 42% non-ethnic 
respondents were daily wage laborers: these 
jobs are not always reliable, and sometimes 
they  passed  long  periods  without  any  in-
come. The people of the forest frontier zone 
live under the poverty line, and the majority 
of them are landless farmers and landless ag-
ricultural  laborers.  The  average  per  capita 
income of Bangladeshi  people  is only US$ 
1.465 (adjusted by Purchasing Power Parity) 
in 2010, which is far higher than average per 
capita forestry area income (Ahmed 2008). 
This case study revealed that about 70% of 
the people living inside the Sal forests area 
are  agricultural  laborers  and  subsistence 
farmers (Tab. 2). The average working time 
of a day laborer in Madhupur Sal forest area 
is  more than  8 hours,  whereas the average 
wage is only US$ 1.6 per day.  Within this 
poor  income,  the  landless  agricultural 
laborers cannot buy their food for their daily 
living. Furthermore, these poor and illiterate 

people cannot find alternative livelihood op-
portunities  other  than  extracting  resources 
from the Sal forests, increasing pressure and 
illegal logging of them.

Intermediate causes of deforestation
Intermediate causes are not directly visible 

but  mostly  interlinked  variables  that  are 
readily associated with the agents/sources of 
deforestation. Sometimes they are driven by 
the top level forces,  i.e., associated with the 
underlying causes of deforestation.

Corruption at local level
In formal and informal discussion with lo-

cal people, this study found that a few of the 
local  elites  along  with  some  members  of 
political  parties  (both  strongly  connected 
with  the  local  police  department)  are  indi-
rectly responsible for the illegal logging of 
Sal forests. Corruption in the FD has had a 
terrible impact on forest conservation (Gain 
2002, Ahmed 2008). Forest officials have of-
ten  covered  the  illegal  activities  of  the  so 
called “Musclemen” and used to take bribes 
regularly  from  the  corrupted  timber  mer-
chants  and  from  brick  kiln  and  sawmill 
owners, who used illegal Sal timber.

Moreover, all of the respondents (100%) of 
Madhupur Sal forest area added that the dis-
honest FD staff and guards helped the illegal 
loggers (poor villagers) to make a safety path 
(locally called “line”) to carry the felled trees 
to  the nearest  trader  place.  In  contrast,  the 
FD staff argued that illegal loggers (usually 
poor villagers, who usually work for the dis-
honest  traders,  as  mentioned  by  Ahmed 
2008) were supported and paid by the local 
sawmills and brick kilns owners in order to 
get  Sal  timber.  Then coming to the strong 
linkage of influential elites with local police 
department (Gain 2002), the majority of the 
respondents  (more than 90% -  Fig.  5) said 
that the poor people of the Sal forests areas 
were  sometimes  being  convicted  by  the 
forest officials or the local elites for the theft 
of trees (if did not follow the instructions for 
illegal felling), even though most of the time 
the  accusations  were  false.  As  a  conse-
quence,  the local people  treated the FD as 
their  opponents  or  enemy;  this  situation 
might  directly  influence  illegal  logging  or 
deforestation of the Sal forests.

On the other hand, the FD is maintained by 
poorly paid staff, insufficient budgets, being 
short-staffed, and lacking of staff training fa-
cilities. For example, one of the Ranger Of-
ficers (RO) of Madhupur Sal forest claimed 
that  he did  not  receive any office manage-
ment payment or even compensation for the 
cost of fuel for his motorbike for the last five 
years.  It  is  clear that  the departments  have 
been ineffective, corrupted or not successful 
in handling the huge forest areas (Salam & 
Noguchi 1998, Gain 2002, Ahmed 2008).
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Fig. 4 - Different biomass fuel 
sources used by the respondents in 

Sal forests area of Bangladesh. 
CD and SF indicate Cow Dung 

and Social Forestry, in Sal forests 
area.
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Domestic consumption and market situa-
tion

Market demand and the growing needs of 
timber  of  the  overpopulated  country  of 
Bangladesh are other causes contributing to 
the depletion of forest resources and encou-
raging illegal loggers to cut down the trees 
from forests area. Sal timber demand has re-
portedly  been  increased  especially  for  ma-
king  doors  and  windows  frames,  furniture 
and ornamentation of households (Banglape-
dia 2010), and even people who have inade-
quate income want to have wooden furniture 
like  they  see  on  television  or  in  furniture 
company  advertisements  (Ahmed  2008, 
Banglapedia 2010). This study found that on 
an average 1 m3 of Sal timber (good quality 
log) was sold at US$ 300-400, which is one 
of the highest values in the Bangladesh mar-
ket  so  most  of  the  local  traders  wanted  to 
buy Sal timber and often they gave advanced 
money to illegal loggers or the syndicate (as 
already explained), ultimately enhancing de-
forestation.

This  market  situation  of  Bangladesh  is  a 
part of global capitalism where the demand 
for consumer goods is constantly increasing. 
However, this study could not deny the im-
portance of our consumption patterns to the 
exploitation of forest land. What is debatable 
is the importance of collecting timber in sus-
tainable  ways  or  through  scientific  approa-
ches.

Commercial agriculture and rubber plan-
tation

About 96% of the respondents in this study 
argued  that  depleted  Sal  forest  lands  were 
converted  to  commercial  agriculture  and 
rubber  plantations,  under  control  of  local 
elites and FD. Commercial agriculture occu-
pies the best and most fertile land: important 
crops in that area include rice, pineapple, ba-
nana, rubber, aroid, turmeric, zinger, papaya, 
citrus,  etc.  (Banglapedia  2010,  Gain 2002). 
As a consequence farming families have had 
to relocate to less productive areas and the 
Sal forests have been reduced by more than 
50% since the 1970s (FAO 2003). Further, 
agribusiness  companies  (e.g.,  food  proces-
sing factories) initially took the land for agri-
cultural  activities  through  a  concession 
agreement,  but  soon after they converted it 
for other uses. It addition, the massive use by 
commercial  agriculture  of  agrochemicals, 
pesticides  and  growth  hormone  has  had  a 
negative environmental  impact,  causing the 
entire area of Madhupur Sal forest to expe-
rience  severe  soil  and  air  pollution  (Gain 
2002, 2007).

The rubber plantation program was started 
in 1986,  and initially 6 070 284 hectares of 
forestland  were  covered  (GOB 2010,  Gain 
2002) in the Madhupur Sal forest area. But 
respondents  and  local  people  claimed  that 
plantation  expanded  not  only  to  the  ap-

proved land but also to the traditional settle-
ment area of Garos and other ethnic minorit-
ies. From the FD point of view the program 
was  an  afforestation  opportunity  and  eco-
nomically profitable. So far, the    example 
set  by  this  rubber  plantation  scheme  was 
contradictory  and  exposes  opposite  views 
(Gain 2002). However, so far, while it is not 
yet  possible  to  determine  whether  rubber 
plantations will reach their goal and be a be-
nefit to local communities and to the nation-
al  economy,  the  environmental  and  social 
impact is evident and equally clear is the will 
of local populations not to allow further ex-
pansion  of  commercial  agriculture  on  their 
territories

Social forestry
In  this  case  study,  the  respondents  were 

giving different  opinions  about  social  fore-
stry programs; some of them said it increa-
sed  income and  others  thought  it  hindered 
Sal  forests  ecology and  biodiversity.  How-
ever,  about  90% of  the  respondent  argued 
that  the  plots  where  social  forestry/partici-
patory  forestry  failed  were  converted  into 
commercial  agriculture.  The  literature  re-
views support that alien invasive plantation 
has  been  carried  out  throughout  major  Sal 
forest areas with financial support of Asian 
Development Bank (ADB), World Bank and 
other  donor  agencies  since  1982  (Muham-
med et al.  2008).  The Sal  forests have be-
come exhausted in recent times due to com-
mercial  rubber  plantations  and  social 
forestry and  participatory forestry activities 

(Gain 2005,  Salam & Noguchi 2005,  Alam 
et al. 2008, Rahman 2010). In 1989, a giant 
project  was launched  by the  ADB for  hel-
ping the local people through a participatory 
management approach and, four types of dif-
ferent  management  programs  were  imple-
mented by the local FD in the Madhupur Sal 
forest  area; of them the woodlot  is the do-
minant one. This study found that out of the 
four  programs, only the woodlot  and agro-
forestry programs were running.  Two other 
programs,  namely sal  coppice  management 
and  buffer  zone management,  totally failed 
(Tab.  3),  as  reported  by the  GOB (2010). 
Moreover, the failure plots were encroaching 
by the local elites, and this study discovered 
that in most of the cases, land was used for 
commercial agriculture (e.g., banana cultiva-
tion).

Experts argue that exotic species are harm-
ful to biodiversity of the area and may trans-
form the  local  ecosystem into  a  dry land-
scape even due to their ever-increasing need 
for  water  (Hossain  2005,  Rahman  2010). 
Over  the  last  twenty years,  the  Sal  forests 
have decreased drastically due to new plan-
tations  with  alien  species  (Gain  2007, 
Hossain 2005). Further, these social forestry 
programs  significantly  influenced  the  local 
poor people to clear the forest edge and to 
stop the natural regeneration of Sal coppices 
(Gain 2002). So, replacing the natural forest 
with plantations results in a loss of natural 
forest  cover,  causes  deforestation  and  also 
changes  land  use  pattern  in  Sal  forests  of 
Bangladesh.

Sources of deforestation
Sources of deforestation  are  those factors 

which combine underlying and intermediate 
causes of deforestation. They are conditions/ 
agents created by the local situation, at times 
macro level and at times the consequences of 
human  nature.  After  exploring  all  possible 
causes, this study has pointed out that illegal 
logging  and  forest  land  conversion  are  the 
main sources of Sal forests deforestation in 
Bangladesh. In field visit,  this study identi-
fied  that  individuals  or  a  group  of  indivi-
duals were the main elements of Sal forests 
encroachment  (also  mentioned  by  Pant 
1990), which enhance deforestation in a col-
lective  manner.  Local  institutions  or  com-
panies  did  not  take  part  in  illegal  logging 
activities,  but  they had a remarkable influ-
ence  on  illegal  loggers.  Sometimes  illegal 
trees are marked by the dishonest  FD staff 
and transported in  vans,  rickshaws,  buffalo 
carts (local vehicle) and trucks without any 
resistance  by  the  local  police  department. 
Gain  (2002) and  Ahmed  (2008) also  indi-
cated such types of corruption by local FD 
staff, which stimulates illegal logging of Sal 
forests in Bangladesh. The organized illegal 
loggers  sometimes use the  poor  people  for 
cutting and transporting the trees for wages. 
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Fig.  5 - Channels of illegal logging in Sal 
forests  of  Bangladesh.  FD  indicates  local 
Forest Department of Bangladesh.
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Moreover,  high  market  demands  and  do-
mestic  consumptions  of  Sal  timber  have  a 
strong linkage to  the illegal  logging of Sal 
trees.  In  addition,  rural  poverty,  population 
growth  and  the  unemployment  situation  of 
this country trigger poor villagers to illegally 
participate in logging activities. On the con-
trary,  Sal  forest  land  conversion  into  com-
mercial agriculture, industries, infrastructure 
and  others  have  direct  influence  on  macro 
(underlying)  and  mid  level  (immediate) 
factors of this country. Therefore, illegal log-
ging and land conversion are the most sys-
temic  and  chain  causes that  enhance defo-
restation and also hinder sustainable conser-
vation of Sal forests.

Conclusion and policy 
implications 

This study has attempted to develop a com-
plete scenario of the causes of Sal forests de-
forestation  in  Bangladesh.  The  findings  of 
this study clearly indicate that illegal logging 
and  forest  land  conversion  into  different 
commercial  activities  are important  sources 
for  deforestation.  These  two  agents  have 
been immensely influenced by local corrup-
tion  and  politics  along  with  weak  gover-
nment policies and institutional  weakening. 
However, the predisposing conditions of this 
country also have an influential effect to the 
deforestation,  and this would be implemen-
ted by sustainable alternative livelihood ap-
proaches, which provide immediate benefits 
to  poor  households.  At the same time,  Sal 
forests management will need to be moder-
nized through a long-term forest master plan, 
including  all  relevant  stakeholders  in  this 
process.  Granting  land  rights  to  the  ethnic 
minorities and taking rigorous measures for 
enforcing the forest  law are also important 
tasks for the government  to  protect defore-
station. This study also concludes that com-
mercial  interferences  which  are  destructive 
to forest lands should be strictly banned, and 
an effective policy should be adopted. In ad-
dition,  there  is  an  urgent  necessity  to 
strengthen the forest department through ap-
pointing well-trained and motivated forestry 
professionals,  allocating  sufficient  budget, 
and  developing  infrastructures.  Finally,  the 
future survival of the Sal forests in Bangla-
desh depends on the development and effec-
tive implementation of forest laws and sus-
tainable forest management plan.
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