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Introduction
The forest resources of Bangladesh are very 

limited. These resources should be increased and 
utilized properly to strengthen forestry sector de
velopment. Bangladesh Forest Research Institute 
(BFRI) undertakes various research projects for 
the purpose of solving various problems relating 
to forestry and forest based agriculture. But little 
attention has so far been given for economic analy

ses of all these projects. It is, therefore, reasonable 
to analyse the projects from economic view point 
before starting large scale programme. Decision to 
develop and adopt new technologies is ultimately 
based on economic consideration.

Agroforestry is considered as one of the strat
egies for augmenting tree production for a coun
try like Bangladesh where there is little scope of 
developing pure forest due to obvious priority for
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Abstract
Agroforestry is not a new concept in Bangladesh. This concept has been practising 

in this country for a long time. A case study of financial analysis on agroforestry 
research conducted at Ichamati Research Centre under Chittagong district was done. 
Tire financial analysis of both the tree crops and agricultural crops has been done 
separately and combinedly. The trees were considered as fuelwood with six years 
rotation. In both the cases, tire result is found to be negative. The present worth of 
benefit is Tk. 12,610 (US$1 = Tk. 40/-) and the present worth of cost is Tk. 44,947. The 
net present worth is Tk. 32,337 with a benefit-cost ratio of 0.28. The agroforestry trial 
would, however, be profitable if 18 years rotation of the trees with ploe values and 
other intangible benefit are considered.
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= Nursery+site preparation and 
cultivation +subsequent 
operation + management and 
establishment.

food crop production (Abedin et al. 1990). The 
agroforestry project not only helps to increase 
food and fodder but also protects the existing 
forest where unemployed and poor people rush to 
earn their livelihood Agroforestry technique is a 
land management technique that implies the com
bination of forest trees with crops (Bude Waki 
1977). Agroforestry has now earned a distinct 
identity as an approach to land use (Lundgren and 
Raintree 1983, Nair 1989).

Agroforestry was started is Burma in 1962 and 
came to India, first in Bengal, for raising sal (Shorea 
robusta) in conjunction with agriculture crops in 
1911. It was also mentioned that in the Andaman 
and Nicobar Islands, agroforestry (Taungya) sys
tem has been found successful (Agarwala 1985). 
In Assam, sal has been successfully raised along 
with paddy, and this has even reduced the Jhuming 
resulting in mutual advantage to forestry and 
agriculture. In Sri Lanka, the rationale for the 
practice is that other crops can profitably be grown 
between coconut trees during different growth 
stages of the plants and trees. Thus overall pro
ductivity of the land under this long duration 
crops can be substantially increased (Liyanage et 
al. 1984).

In Bangladesh, agroforestry has been non-offi- 
cially practising in different areas for a long time. 
In this country it was officially initiated in 1977-78 
(Alim 1980). It was reported that agriculture crops 
grown with normally planted tree species were 
found successful at Cox's Bazar, Chittagong and 
Chittagong Hill Tracts.

It is, therefore obvious that agroforestry has 
been found successful in various countries. Con
sidering these, Bangladesh Forest Research Insti
tute undertook an agroforestry project as a tool for 
financial analysis. The agroforestry project was a 
contract research project started at four research 
centres of Seed Orchard Division of this Institute. 
Forest Economics Division of this Institute took 
up only Ichamati Research Centre for financial 
analysis. This analysis is expected to help in select
ing the agroforestry projects in the field in future.

The Ichamati Research Centre is a hilly area in 
government khas land in Chittagong. Before in
troducing agroforestry, this forest land was bar
ren and used as a grazing area for cattle. So, it may 
be considered economically unproductive. There 
are villages surrounding the area. The villagers 
tend their cattle in this barren area. Seed Orchard 
Division considers this barren forest land suitable 
for introducing agroforestry research. This will 
also help motivate people for introducing 
agroforestry on their own land. Eucalyptus 
canialdulensis and Acacia mangiuni were planted as 
forest tree species intercropped with differernt 
agriculture crops such as the lady's finger (Hibis
cus esculentus) barbati (Vigna sinensis), bean 
(Dolichos lablab), ginger (Zingiber officinale) tur
meric (Curcuma longa) and arum (Colocasia 
esculenta). These crops give production in summer 
and winter.

Data on cost and return were collected from 
the project records. In order to calculate volume, 
20% of the existing tree species were selected 
randomly. The area was divided into sites-top and 
bottom. Data on height and diameter at breast 
height were recorded, and the volume was calcu
lated using the following equation :
a) In (Vob) = -9.352+1.8055 In (D) +0.859 In (H) for 

Eucalyptus canialdulensis
In (Vob) = -9.1426+1.7612 In (D) +0.83335 hi 
(H) for Acacia mangium

where, Vob = Volume over bark
D = Diameter at breast height
H = Total height

The financial analysis was carried out using 
the following methods :
1. a) Agricultural crops :

Cost = Nursery + site preparation and 
cultivation + management 
and establishment

Benefit = Value of agriculture crops
b)Tree crops :

Cost
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management and establishment. But this cost has 
not been included due to the fact that this type of 
cost is not normally counted at farmers' level. 
When the technology will be applied practically, 
the farmers would provide their own labour and 
hired labour. Hence, the cost of management and 
establishment is not applicable. The cost items for 
agriculture crops included raising of nursery, site 
preparation and cultivation. The nursery and site 
preparation included the buying of polybag, 
cowdung, bamboos, seeds, soil collection, land 
preparation and cultivation, etc. As regard to ben
efits of the agriculture crops, value at market price 
(different prices for different crops) was included. 
For forest crop the price of fuelwood was taken as 
Tk. 50/- (US$l=Tk.4O/-) per 37.33 kg. The cost 
items of the tree crops were nursery, site prepara
tion, planting and subsequent operations. The 
operational costs of tree crops relating to nursery, 
site preparation and planting were the same as 
those of agriculture crops. The rotation age for tree 
species was considered at 18 years, but for this 
analysis, the rotation age was taken at six years. 
The tree species at six years rotation age generally 
become fuelwood. So, the fuelwood value of the 
species was taken into consideration.

The production cost of the agriculture crops 
and the benefits for the year 1990-91 has not been 
considered, because the same not available at that 
time. Further, the additional weeding expendi
ture for the standing tree crops was not necessary 
due to the production of agriculture crops under 
the trees. If the agriculture crops were not 
produced, this weeding expenditure would have 
been necessary and as such it enters into benefit 
side which was not shown in the analysis. 
Moreover, the indirect benefits such as soil ero
sion, environmental improvement, etc. were not 
taken into consideration. The basic information of 
the experimental plots is shown in Table 1.

The gross benefit and cost of agriculture and 
forest crops for the period from 1986-87 to 1990-91 
has been shown in Table 2. It is seen that in the year 
1986-87, the cost of agriculture crops was Tk. 
3,160.00, but the benefit of the same was nil. The

Results and discussion
The total plantation area under the trees and 

the agriculture crops was 2.024 hectare. The agri
culture crops were planted between lines of tree 
crops in pits or in lines. There were 40 plots under 
10 blocks. The plot size was 27.43 m x 16.5 m and 
the spacing of forest tree species was 2.27 m x 2.75 
m. The total trees initially planted in the area were 
1200 for Eucalyptus carnaldulensis and 1200 for 
Acacia niangium. The existing tree species was 
found to be 1,445 which is 60% of the total number 
of planted tree species. The rest 40% were found 
dead or missing. Among the existing trees, 737 
were Eucalyptus canialduleusis and 708 were Acacia 
mangium both on the top and at the bottom areas. 
Out of the total number of existing trees, there 
were 928 trees on the top and 517 trees at the 
bottom areas. The height of these dominant trees 
varied from 9.5 m to 14.5 m.

In the cost items of agroforestry research, 
expenditure for salary and allowances, office sup
plies, travel and daily allowances, furniture, con
struction of temporary shed, etc. is included in the

Where,
Bt = Benefit in each year 
Ct = Cost in each year 

= (1,2.... n)
= Number of years 
= Discount rates

Benefit = Value of tree crops as firewood 
at the rotation age of six years.

2. Profit analysis :
The following economic criteria were used for 

calculating the profit analysis :
n

a) Present Net Worth (PNW) = Z
t=l (1+i)'

Bt
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Table 1. Basic information of agroforestry.

Species Total TotalBottom

Table 2. Cost and revenue of agriculture and forest crops.

Year

13,694.80
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1990-01

1986- 87
1987- 88
1988- 89
1989- 90
1990- 91

7,575.00
3,085.00
4,875.00
4,000.00

Figure 1. Present worth of revenue and expenditure 
of agro-fores try crops for 1986-91.
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Top 
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8,304.33 

13,085.00 
8,000.00

Costs (Tk.)__________
Forest crops

cost of forest species was Tk. 7575.00, but the 
benefit was also nil. In the year 1990-91, the costs 
of both the agricultural and forest crops were nil, 
but the benefit against forest crops -was 
Tk. 13,695.00.

The cost-benefit analysis of the forest crops 
and agro-crops are is shown in Table 3a and 3b. In 
these Tables, at 10% discount rate the present 
worth of benefit was Tk. 9,354.00 and the present 
worth of cost Tk. 17,474.00. The benefit-cost ratio 
is 0.54 which means that the benefit of forest crops 
was less than the cost incurred during the period. 
In the cost-benefit analysis of the agriculture crops, 
it appears that at the 10% discount rate the present 
worth of benefit was Tk. 3,256.00 and the present 
worth of cost was Tk. 27,534.00. The net present 
worth is negative. The benefit-cost ratio was 0.12. 
This also indicates that the costs incurred during 
the period was more than the benefits.

In Table 4, the cost-benefit analysis of both 
agricultural and forest crops has been combinedly 
shown. At 10% discount rate at six years rotation 
age, the present worth of benefit was found to be 
Tk. 12,610.00 and the present worth of cost

Tk.44,947.00. The net present worth appeared 
to be Tk.-32337.00 and the benefit-cost ratio was 
0.28. So, it is clear that the result was found to be 
negative.

In this connection, present worth of revenue 
and expenditure of agroforestry crops for the years 
from 1986-87 to 1990-91 is shown in Fig.l. It re
flects the actual position of the agroforestry crops 
in relation to cost, benefit and loss.
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Cost-benefit analysis of forestry crops at six years' rotation age.Table 3a.

Year

13,694.80
17,473.74

Table 3b. Cost-benefit analysis of agro-crops.

Year

3,256.39

Table 4. Cost-benefit analysis of agroforestry crops.

Year

13,694.80
44,947.40Total
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1986- 87
1987- 88
1988- 89
1989- 90
1990- 91

7,575.00
3,085.00
4,875.00
4,000.00

7,575.00
2,864.55
4,028.93
3,005.26

906.49
2,943.10

906.49
2,943.10

824.08
2,432.31

824.06
2,432.31

Conclusion
In the light of the above discussion and finan

cial analysis, the introduction of both forest and 
agricultural crops during the period was not found 
profitable. The expenditure incurred for the forest 
and agricultural crops appeared to be more than 
the benefit. The result was, therefore, found nega
tive. The financial analysis of both the crops was 
done separately and also combinedly, but in both 
the cases the result was found negative. That is at

six year rotation, considering trees as fuelwood, 
the agroforestry trial is not profitable. It will be 
profitable when 18 year rotation of the trees with 
pole values is considered. Moreover, intangible 
benefits like reduction of soil erosion, populariza
tion of agroforestry plantation and environmental 
improvement, etc. are obvious due to agroforestry 
approach. If these intangible benefits could be 
included in this study the benefit-cost ratio might 
be higher.

Present worth
(10%)

Present worth 
(10%)

Gross cost 
(Tk.)

Present worth
(10%)

Gross revenue 
(Tk.)

Gross revenue 
(Tk.)

Gross revenue 
(Tk.)

Present worth 
(10%)

Cash flow 
(Tk.)

Gross cost 
(Tk.) 

3,160.00 
8,304.00 
13,085.00 
8,000.00

Gross cost 
(Tk.) 

10,735.00 
11,389.00 
17,960.00 
12,000.00

Present worth 
(10%) 

3,160.00 
7,549.09 

10,814.05 
6,010.52 

27,533.66

Present worth 
(10%) 

10,735.00 
10,353.64 
14,842.98 
9,015.78

9,353.73
12,610.10

9,353.73
9,353.73

Cash flow 
(Tk.) 

-10,735.00 
-9,529.56 

-12,410.67 
-9,015.78 
+9,353.73 
32,337.28

Cash flow 
(Tk.) 

-3,160.00 
-6,725.01 
-8,381.74 
-6,010.52 

-24,277.27

-7,575.00
-2,864.55
-4,028.93
-3,005.26
+9,353.73
-8,120.01

1986- 87
1987- 88
1988- 89
1989- 90
1990- 91
Total

1986- 87
1987- 88
1988- 89
1989- 90
Total



References

Vol. 27 (2), 1998 81

Abedin, M. Z. ; Hussain, M. S.; Quddus, M. A. and Hocking, D. 1990. Optimization for agroforestry 
systems in Bangladesh at household arid national levels, p. 1. (Unpublished).

Agarwala, V. P. 1985. Forest in India. Agroforestry Systems in Tropics 31 : 203-204.

Alim, A. 1980. Integrated rural development, protection of forest, use of forest soil potential and 
connection of rural poor to waste and marginal land. Institute of Forestry, Chittagong Univer
sity, Chittagong. (Unpublished).

Bude Waki, G. 1977. Agro-forestry in Humid Tropics, a Programme of Work. Departments de-Ciencias 
Forestales, CATE, Turrialba, Costa-Rica. p. 24.

Liyanage, M. D.; Tejwani, K. Q. G. and Nair, P. K. R. 1984. Intercropping under coconuts in Sri Lanka. 
Agroforestry Systems in Tropics 31 : 165.

Lundgren, E. O. and Raintree, J. E. 1983. Sustained Agro-forestry in Agricultural Research for Development 
Potentials and Challenges in Asia. ISNAR. 37-49 pp.

Nair, P. K. R. 1989. Classification of agroforestry systems. Agroforestry Systems in Tropics 31 : 41-50.


